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The  Only  Handheld  With  Artificial  Intelligence 

ICOM  continues  to  iead  the  way  in  communicadons  lechnolo^^ 
with  the  first  "Smart  Radio."  Inside  its  super  compact,  futuristic 
body  is  a  micro  brain  that  offers  programmmg,  customizmg,  fun 
and  games  never  before  enjoyed  in  amateur  radio! 

The  P' Series  Pocket  Genius  actually  asks  you  questions,  deter- 
mines your  abilities  and  provides  only  trie  features  you  can  handle. 
It  is  the  perfect  answer  for  making  amateur  radio  simple  and  fun 
for  nm  hams  —  yet  in  the  hands  of  an  expenenced  user,  will 
provT  to  be  the  most  advanced,  full  featured  handheld  in  history! 

The  Most  Full  Featured  Handheld  Ever  Built 

ICOM  has  been  listening  to  your  sug^tion?  and  has  responded 
with  a  handheld  featuring  everything  you  ve  e^-er  wanted ...  and  more: 
100  Memories  more  than  any  otner  handheld,  16  Autodial 
Memories  ^  one  touch  of  a  button  makes  your  caU.  lUuminated 
Keypad  and  Display  allci^vs  night ime  use.  Large  Display  is 
easier  to  read,  DC  Socket  for  charring  at  home.  Optiona!  OTMF 
Pager  lets  anyone  call  your  handheld  with  a  3-digit  code.  Memor>^ 
Skip  and  Mask  allo^^s  you  to  customize  memories  to  be  scanned, 

P2AT  2  Meters,  P3AT  220MHz.  P4AT  440MHz.  . 

New  Hams  In  the  Family 

will  appreciate  the  many  easy-to-use  features,  small  size  and 
exciting  question  and-answer  games.  They  wOl  have  fun  learning 

and  advancing  with  the  *?ocket 
Genius/'  And  with  autodial 
memories,  they  can  have  '*9ir* 
emergena'  access  at  the  touch 
of  one  button! 

Be  one  of  the  first 
:  experience  amateur 
communications  of  the 
21st  century! 


TheWorkfe 


Handheld 


F(^  more  information,  see  your  IWM  dealer  or  csl!  the 
ICOM  Brochure  Hotline  l-m999-9m. 

(COM  Amefico  Inc  ,  2iflCH^th  Ave  N  E   Beflevtw.  Woshirlgtwi  980G4 
Cusfdm^  Monica  Ho11in«  <206>  454^761^ 

Aj^  staiec  spec  t-cat  cr-,  ae  ^y&^^t  to  ctisj^ge  wfftoui  nouce  o*  obi:^aiiorL 
AH  COM  rad^  s^gnificanny  excsea  FCC  negulatncw  Imiifng  spur  oys 
emissions  P2AT1& 


Simply  connect  one  of  our  fully  automatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance. 

MODEL  CS"700:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  all  times.  User  selectable  operating  modes;  VOX  Enhanced 
Sampling  or  VOX  Controlled  Samp!ing,  Features  include  a  9  Phone  number 
Speed-diaier,  Automatic  Sample  Window  Set-up  and  more. 

PRIVATE  PATCH  V:  Offers  four  user  selectable  operating  modes: 
1,  Simplex  VOX  Enhanced  Sampling     2.  Simplex  VOX 
3.  Semi-Dupiex    4,  Repeater  Maker, 

In  the  Simplex  VOX  mode.  Private  Patch  V  can  he  used  straight  simplex  or 
through  remotely  located  repeaters  and  only  requires  Mic  jack  and  ext. 
speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 
Number  Speed-Dialer,  Remote  Base  operation  and  more.  Thousands  are  in 
use  worldwide. 
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MODEL  CS-800:  A  low  cost  patch  that  operates  either  Full  or  Semi  Duplex. 
Plus  has  built-in  Repeater  Maker,  Use  with  dual  bander  radios  or  connect  to 
your  existing  repeater  for  Full  Duplex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more. 

MODEL  8200:  Includes  all  features  and  modes  of  Mode!  CS-800  plus  90 
Phone  number  Speed-Dialer,  Remote  Base  Mode,  DTMF  Selective  Calling 
(other  tones  are  optionally  available),  remotely  programmable  access  codes, 
and  more.  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  Include;  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  •  Last 
Number  Redial  •  Line  in  use  detect  •  Calf  Waiting  •  Automatic  1-800  toll 
override  •  User  programmable  CW  ID  •  Single  or  Multi-Digit  Access/ 
Disconnect  codes  •  Secret  Toll  Override  Access  Code  •  Hookflash  •  Fully 
Regenerated  Tone  or  Pulse  Dialing  •  Rmgout  sounds  like  a  phone  •  Remotely 
controllable  relay  •  Non-volatile  memory  •  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  you  will 
find  there's  simply  no  competition. 
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Call  or  write  for  brochures  and  dealer  information, 
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Connect  Systems  Inc. 

2064  Eastman  Avenue  #1 1 3 

Ventura,  California  93003 

Phone  (805)  642-7184  •  FAX  (805)  642-7271 


1(800)545-1349 


CHICLE  12  OH  ft&IDOt  SERVICE  GAUD 
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Arthur  C.  Eniman  WaVWX,  Wprthmg- 
tofl  OH  Part  Of  your  editonai  m  the  January 
1992  issue  contained,  for  the  ftrsl  time  in 
print,  praise  for  the  work  dof\e  by  myself 
and  my  shiprnates.  I  was  one  of  the  in^ruc- 
lors  in  receivers  \n  Radio  Matenal  School 
(USNR-Specia(  Assfgnm&mt)  who  liendish- 
Jy"*  put  in  bad  components  to  be  found  by 
Ihe  students,  I  tajgfit  at  ^favy  Pier,  Chica- 
go, from  1945  to  1346.  At  college,  they 
kioked  dowr\  their  no$«s  at  my  experience 
in  Navy  &leclronics. 

Vou  hit  the  nail  on  the  head  by  saying 
much  ol  colege  was  not  interesting  nor  to 
Hie  poirtt  Ordy  in  my  W\  year  i^  I  get  any- 
thing reaBy  interesting,  I!  was  the  detaied 
study  of  TV  feceivefs. 

I've  retired  from  sfedranicsand  now  am 
helping  my  oldest  son  in  hi^  Ilnandal  busi- 
ness (GPA).  With  three  computer  systems, 
he  can  do  much  more  work  in  a  shorter 
Ume  period.  Ham  radio  is  not  the  only  group 
with  old  fogies— some  CPAs  absolutely 
refuse  to  learn  how  to  operale  the  computer 
systems.  They  are  being  (efl  behind. 

Keep  blasting  hams  jo  'shape  up— ship 
out.* 

Joseph  P,  Esposito  N2NS0,  Bronx  NY 
f  ii»ally  enjoy  riding  73  Magmrre.  1  look 
fofward  to  the  next  issue  each  month,  I  am 
mporxtng  to  WASBIVINs  rarvments  fLef- 
tefs,'  January  1992]  aboul  coniesiJng  on 
ite  amateur  tandiw  espedaUy  1 0  meters. 

I  am  aTedi  and  my  phot>e  pnvteges.  as 
you  know,  are  a  sr^aM  sfiectrym  a(  the  ama- 
teur bands.  I  am  a  radio  warrior  on  the 
weekends  and  look  forward  to  worldng  DX. 
Bui  when  I  get  home  on  Friday  night  from 
work,  fire  up  the  radio,  and  I  hear  "CO  con- 
lest,"  1  shul  down  and  I  work  my  2  meter  ra- 
dio. 

I  have  to  agree  wilh  WASBf^^N:  I  do  like 
using  my  radio  equipment  on  the  week- 
ends: KR  that  is. 

Biir  Strickland  KC40UM,  Kunlsvnfe 
AL  I  have  been  reading  your  magazine  for 
sevefal  years  and  think  it  is  by  far  Itie  best 
tia!  I  have  ever  seen.  Your  ideas  and  pro- 
posais  about  radio.  rrKKals.  and  enthusiasm 
are  always  refr^hir^  arKi  upiifltng. 

It  was  on^  recently  thai  I  discovefed 
lliat  you  were  a  member  of  the  silent  ser- 
vice and  on  the  USS  Drum.  1  have  fond 
memories  of  a  favorite  uncie  Roy  B,  Hester 
who  was  on  several  of  the  old  pig  boats  and 
later  made  13  patrols  on  the  USS  Nautilus 
as  Chief  Electrician's  Male,  including  the 
Battle  of  the  Coral  Sea  and  Midway. 

Thanks  for  the  influence  you  continye  to 
have  on  your  readers. 

Dick  HeMw  WMHDI  Yoii  lafk  about 

me  14.313  mess,  w^,  I  ran  into  tt%  sarrte 
hind  of  thing  wtien  I  moved  into  the  Bogue 
Valley  IB  months  ago,  I  was  inieresled  in 
having  a  440  MHz  input  and  a  2m  output 
remote  base.  Some  of  ttw  (ocal  ^powers" 
got  wind  of  ttiis  aiul  started  bad-mouthjng 
me.  At  the  local  radio  club  I  was  asked, 
""Who  do  you  think  you  are.  coming  up  here 
from  California  and  doing  this  in  ouf  val- 
ley?" Seems  Ihat  a  group  feels  that  2m  is 
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From  the  Hamshack 

lor  rag-Chewing  and  that  packet,  repeaters 
awS.  most  tA  ^l  autopatchers,  have  no  use 
on  their  band.  So  i  put  up  a  440  MHz  re- 
peater to  control  an  ICOM  735  with  an  LR- 
tra-Com  Shack  64  and  an  AT^ISO  aulo  an- 
lenna  tuner.  I've  already  got  a  hatf  dozen 
users H  Including  a  blind  man  and  some 
users  In  retirement  manors  where  outside 
antennas  are  not  allowed. 

Anyone  else  doing  this?  This  is  a  great 
S0rviC0  for  ftams  in  poor  ioc^tions  and  I'd 
tike  to  see  rwre  fike  this.  Dick,  if  we  tose 
amat&jr  fEdm,  fttt  be  your  groissing  retro- 
grade neigfitiQf  tigms  wtto  have  hiilei^  ttie 
hobby,  net  you . , .  Wayne 

Garry  Nefn  K4FFtL.  Acworth  GA  I  mei 
you  at>out  20  or  25  y^rs  ago  in  the  hospl- 
lailty  VDom  at  the  Atlanta  Rado  Club  Ham- 
lesl.  I  knew  thai  you  were  a  "maverick"  from 
what  I  had  been  told.  But.  I  found  thai  I 
J  iked  what  you  said.  I  have  since  agreed 
with  your  philosophy  and  your  ideals. 
Please,  keep  prodding  me  (hams)  and  the 
other  groups  that  you  are  working  with. 

I  haven't  followed  your  e)(hortatlons  la 
the  eKtenl  that  I  should,  but  I  enjoy  your 
continuing  to  encourage  me  on  to  greater 
accomplishmenls.  You  have  my  backing  lor 
any  klea  or  proied  that  you  have.  \  can  say 
t!iat,  based  on  my  reaiftig  your  writings  for 
ttie  past  20+  years,  you  have  been  'right  on 
target.'  Kei|i  iiihe  good  worK 

Jim  Travis  AC4JI,  Nashville  TN  Agree- 
able or  disagreeable,  your  editorials  are 
provocative,  more  o^en  on  target  than  off. 
Praciical  or  not,  you  generate  volumes  of 
ideas.  Ideas  are  the  lileblood  of  crealivity. 
What  makes  you  uncommon  is  that  you  ad 
on  your  ideas  and  often  succeed,  When 
others  act  on  your  ideas ^  good  things  can 
happen. 

For  more  than  20  years  my  ham  license, 
WB4HNS.  was  rarely  used.  In  the  mid-'60s 
some  exceitent  Army  instructors  at  Fort  Dix. 
NJ*  taught  me  code.  These  guys  could 
strap  on  a  Eeg  key  and  bal  code  back  and 
forth  and  never  take  a  note.  It  was  made 
dear  that  if  you  cfc^l  learn,  you  woukl  \m 
baci(p>acking  in  the  snow  on  the  other  side 
Of  ttie  post— 4he  Army's  answer  to  incentive 
licensing,  1  guess. 

Near  Ihe  end  of  Army  service,  two 
sergeants  at  Ft.  Polk,  one  an  eit-Westem 
Union  telegrapher,  introduced  me  to  ham 
radio  at  the  MARS  staljon  to  which  Td  just 
been  assigned.  They  administered  the 
Novice  exam.  Picture  yourself  as  a  Novice 
silting  before  a  Coliins  S-tine  console,  cour- 
tesy of  Uncle  Sam,  wiih  beams,  an  invert- 
ed-V.  a  tong  dipole,  mosi  of  the  operating 
Itme  you  could  want  and  a  coypte  of  fine 
operators  right  there  to  learn  from.  Few 
Novices  are  ever  so  Itjcky. 

Alter  Army  servfce  I  upgraded  to  Gener- 
al class,  used  a  75  watt  crystal  CW  rig  for 
awhite,  then  al  but  qui!  t>e  hobby.  Excuses: 
apartments  and  a  condo  with  no  antenna 
space,  career  demands,  family  e^cpenses, 
no  decent  equipment,  never  hearing  much 
on  2  meters  for  which  I  DID  have  gear. 

The  license  would  be  renewed ^  ham 
magazines  read,  a  few  projects  built.  I 
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would  call  on  2  meter  FM  but  get  li[tle  out  of 
it.  Computers  became  a  serious  hoC>by. 

The  okj  Eico  CW  rig  gathered  attic  dust 
beside  a  Healh  SB-300  receiver,  its  crystals 
removed  and  employed  in  a  home-brew 
shortwave  converter  for  the  cai. 

A  few  years  ago  \  began  paytrtg  atten- 
tion to  your  jamng  etftarisAs.  Your  message 
to  me  was  arxJ  stjJi  is:  Go!  a  license?  Use  *l 
or  lose  it.  Same  goes  for  valuabJe  chunks  of 
radio  spectrum. 

One  day  colleagues  at  work  invited  me 
under  their  1990  Field  Day  ten  I,  That  day 
the  fire  was  111  and  refused  to  go  out.  Soon  1 
found  an  affordable  used  HF  rig,  son^e  Hus- 
Her  coils  and  a  modem  2m  HT,  figuring  if  I 
canl  pul  up  an  antenna  where  i  live,  I'll  go 
mobile 

One  hundred  ten  countries.  50  states,  a 
thousand  QSOs  and  two  quick  upgrades 
later  I  am  sit  mobfle.  In  front  of  me  are  hwo 
prized  original  cards  tt>a!  anived  today  from 
mot}ile  contacis  with  Jordan  and  Antarctica. 
Am  I  enieying  the  heck  out  of  this?  You  bet. 

Last  year  1  signed  on  with  Amry  MARS, 
Ihe  local  radio  club,  and  QCWA— met  some 
great  people,  contritHJte  as  work  permtis, 
proselytise  a  lot  aiboul  ham  radio  txjt  itch  for 
mofe.  Satellites  and  the  upper  spectrum 
have  yet  to  be  explored.  If  there  Is  a  way  to 
work  those  mobile,  believe  me  I  will  find  it. 

This  hobby  is,  as  Robert  Louis  Steven- 
son put  It,  "so  lull  of  things  we  should  all  be 
happy  as  Kings."  There  is  no  end  to  the 
chaJlenges,  no  limit  on  our  frontier. 

Had  you  not  been  such  a  nag  an  these 
years,  Wayne.  I  would  not  be  writing  to 
thank  you. 

There  are.  in  fact  many  to  thank,  begl^ 
ling  wrth  the  two  sergeants  whose  nam^ 
and  calis  1  wish  I  coukj  track  down.  They 
must  now  be  dose  to  retirement. 

Above  all.  \  wiM  remember  a  young  11- 
year-old  worked  in  a  contest  over  a  year 
ago.  Fn  a  few  short  months  he  had  gone 
from  no  license  lo  Advanced  With  his  fa- 
ther's obviously  able  help  he  was  preparing 
lo  march  on  Extra.  If  HE  could  do  tl,  so 
could  a  49-year-old.  A  few  months  later  1 
walked  out  of  a  VE  session  as  /A£  awaiting 
a  new  call. 

Our  hQt3l>y  faces  serious  problems  and 
challenges.  Perhaps  the  new  people  en- 
ticed by  no^ode  licensing  will  show  the 
way.  We  need  the  new  bEood.  Most  no- 
coders  1  am  across  will  b%  credits  to  the 
hobby.  Most  already  are  at  work  on  up^ 
grades,  some  with  nemarkabie  dedcation. 

WTial  is  race  to  know  as  1  meet  people 
on  It^e  bands  is  thai  this  rejuvenated  intef* 
est  is  NOT  unique.  Many  have  followed 
similar  paths.  Invariably  we  regret  the  lime 
away  from  ham  radio.  We  are  glad  lo  be 
back. 

1  hope  more  of  us  read  and  re-read 
David  Cassidy's  February  1992  piece  on 
how  to  generate  a  DSO  conversation.  It  is 
important.  As  a  toumalist,  an  interviewer 
who  enjoys  extended  QSOs  with  the  inlef- 
esting  people  of  ouf  hobby,  te  assured  tt>e 
techniques  work.  [David's  article  could  be 
L^son  2  in  any  operatng  manual.  Lesson 
\  be^ng  how  to  tune  up  quietly. 

The  points  he  makes  were  driven  home 
for  the  first  time  by  a  ham  ^ting  here  from 
Kentucky,  a  mintster.  active  on  2  meters. 
This  gentleman  never  really  said  much  in 
his  QSOs  on  a  local  repeater.  He  didnt 
have  to.  He  asked  questions,  made  obser- 
vations. He  drew  people  out.  Many  interest- 


fig  experiences  and  a  few  rrfe  stories  were 
told  in  those  QSOs.  He  was  absofulely  Ihe 
best  and  brougtit  out  the  best  in  Ns  con- 
lads. 

Keep  those  editorials,  fine  cokimr^  and 
concise  construction  articles  coming.  Most 
d  ai,  i)ank  you  lor  your  prodd ng.  Donl  ev- 
er lei  i^. 

John  Seginski  NTHV,  Reno  NV  Wayne, 
first  of  all  J  think  you're  crazy.  Or  mighty  ec- 
centric to  say  the  least.  And  thai  is  no  In- 
sult, believe  me^  I've  been  reading  your  edi- 
torials since  way  back  when  you  firsi  start- 
ed 73  Magazine. 

I'm  glad  you're  crazy.  Thaf  s  why  youVe 
accomplished  so  much  in  your  Efe.  I  don't 
Hwk  "nomiar  humdrum  people  aocompiish 
anything,  especially  in  the  technical  fields. 

The  reason  I'm  writing  is  be(^use  1  think 
you're  too  haid  on  some  of  Die  otd  modes 
of  operattig,  like  Cw  and  AM.  Tve  recently 
got  back  on  10  meter  AM  (popular  AM  vrin- 
dow,  29.0  to  29.2  MHz)  using  a  Johnson 
Ranger  aruJ  a  Coiirts  75A4  and  have  been 
having  a  really  good  time.  I  can  call  CO  and 
meet  a  lot  of  new  friends,  and  we  talk  for 
hours  about  the  technical  a^^ects  of  the  old 
rigs.  Sort  of  reminds  me  of  the  lellows  I 
know  at  Ihe  classic  car  club  when  they  get 
together  to  discuss  the  pros  and  cons  of 
whether  a  straighl  S  engine  is  any  better 
than  a  V3,  or  vice  versa,  in  their  oJd  cars.  In 
the  classic  car  club  we  never  talk  against 
tfie  guys  wtio  own  and  dHve  the  dd  cars. 

And  ril  bet  when  you  were  in  youf 
Porscfie  dub  you  dkln'l  talk  against  the  fel- 
lows who  owr>ed  arKJ  dfove  the  old  Speed- 
sters, did  you?  You  probat^ly  talked  wilh 
ttiem  atKXjt  the  CharacteristKs  of  thetr  old 
cars  even  Ihough  they  weren't  state  of  thie 
art.  Why  cant  you  afford  the  same  courtesy 
lo  the  hams  who  enjoy  the  old  modes  of 
communication?  Remember:  Ham  radio  is 
supposed  lo  be  fun,  regard  iess  of  what 
mode  is  being  used. 

You  won't  find  many  hello/good-bye 
OSOs  on  ID  meter  AM  phone.  SorT>e  of  Ihe 
guys  (old  and  young)  can  literally  taJk  your 
ears  off,  They  don't  use  VOX  and  when 
they  are  talking,  they  have  the  podium 

Take  a  Itsten,  I  think  you1l  bQ  pleasantty 
surprised,  artd  get  yourself  that  old  boat  an* 
chof  rig  you  dreamed  about  when  you  weie 
young,  tHJl  coukJn't  afford,  and  get  on  me 
atr.  rd  ike  OSC^r^  with  you. 

Using  old  daSSiC  rrvodes  like  CW  and 
AM  does  not  detract  from  the  modem 
modes  of  c^>efalion.  1  still  love  SSQ,  packet. 
FM,  TV.  ete..  bm  i  do  slay  off  WtF  and  UHF 
because  every  lime  I  get  on,  all  I  hear  is 
people  clicking  their  HT  transmit  buttons 
and  invariably  someone  will  come  on  and 
say^  *t;ould  you  stop  transmitting?  You're 
tying  up  Ihe  frequency/'  That's  not  the  lype 
of  ham  radio  operation  I  care  fot 

And  CW.  If  you  njn  Ngh  powef»  I  agree  It 
could  t>e  detrimental  to  your  health.  But  you 
really  don't  need  much  power  when  the 
band  you're  using  is  open.  Ttwre's  no<Nng 
more  relaxing  than  clickir^g  away  on  tt>e  old 
Vibroplex  on  Saturday  momtngs  on  good 
old40CW. 

We  shoidd  aH  en^  at  the  great  aspects 
of  ham  radio.  All  modes  and  alt  bands. 
They  al  have  their  advantages  arkd  cfsad* 
vantages,  and  they  are  al  fun. 

So  lighten  up  Wayne.  Have  fun.  and 
1  hope  to  see  you  on  good  old  10  meter 
AM- 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


Flea  Markets 

The  gn©al  cry  from  buifcters  has  to 
C$0  with  finding  parts.  Vqu  eanH  buikJ 
much  if  you  have  lo  rely  on  Radio 
Shack  for  all  your  parts.  And  you're 
limited  if  you  have  to  depend  entirely 
on  equlpmefil  that  s  availat>le  in  parts 
kits.  Go  how  can  you  find  the  parts 
you  want?  Well,  they're  all  ih^re  by 
the  zillions  in  the  larger  flea  martlets. 
The  only  problenns  are  (a)  getting  to 
a  big  enough  ftea  rr^arkel  to  lind  what 
you  need,  (b)  actually  finding  your 
needs  in  a  reasonable  length  of  time » 
and  at  the  price  you  want,  and  (c) 
getting  the  parts  when  you  need 
them  and  not  six  mortths  before  or 
after 

Even  the  humor  go  us  flea  market 
at  the  Dayton  Hamventlon  doesn't 
help  you  if  you  get  the  bug  to  build  in 
June  Of  September.  How  can  you 
even  guess  in  April  that  you're  going 
to  want  to  build  something  In 
September? 

The  iogical  answer  to  this  is  to  get 
the  fiea  market  exhibitors  to  advertise 
their  stuff  somewhere  in  a  magazine 
or  catalog.  Just  why  hundreds  upon 
hundreds  of  tfea  market  esEhibitors 
are  so  blind  to  the  wonders  of  mall 
order  is  a  puzzia  ( love  mail  ondar. 

Heck,  I  started  my  first  mail  order 
business  when  I  was  12  years  old 
and  did  well  at  It.  That  was  the  Elm 
Stamp  Company.  I  ran  across  some 
of  my  old  ads  in  a  scrapbook  re- 
cently 

Mail  order  makes  it  so  you  can 
reac^  people  anywhere  In  the  coun- 
try and  let  them  know  what  you've 
got.  Yes,  you  have  to  team  at>out  ad- 
vertising and  you  have  to  be  merci- 
less in  keeping  track  of  whtch  adis 
and  publications  pull  best  for  which 
products.  But  it  sure  is  nice  to  see 
those  post  offtce  buckets  of  mail 
coming  in  every  day.  all  with  checks 
and  charge  <mrx^  info  in  them.  And  it's 
great  to  have  your  phone  ringing  with 
orders  day  af>d  night, 

Vn\  selling  CDs  by  mati  Ofder 
through  MusiolMH.  We  re  aiso  selling 
book  and  code  tapes  through  Uncle 
Wayne's  Bookshelf.  My  wife  sells 
bow-to-dance  videos  and  her  phone 
rings  with  orders  day,  night  and  on 
weekends.  Does  this  toother  me? 
Nope,  when  she's  not  around  I  write 
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down  the  orders  for  her  and  she  has 
them  shipped  the  next  day.  I  love 
mail  order. 

I  started  my  ftedfo  Bookshop  back 
in  1958,  selling  books  to  hams.  It's 
SUM  going,  now  called  Unde  Wayne's. 
Lordy  tbars  34  yearsi 

If  you  have  any  ideas  on  how  to 
gel  the  hundreds  of  fiea  market  ven* 
ddrs  10  get  into  mall  order,  t^ease  let 
me  know.  I'd  love  to  be  able  to  buy 
things  from  them  the  next  time  the 
building  bug  bites.  By  the  time  1  get 
lo  Dayton  I'm  too  busy  networking 
with  manufacturers  and  talking  lo 
readers  to  properly  shop  the  flea 
market.  There's  just  too  much  to  do 
in  two  and  a  half  days. 

Perhaps  a  special  advertising  sec- 
tion in  73  would  help.  We  might  be 
able  lo  do  that  two  or  three  times  a 
year  lo  see  how  It  wort<s.  How  about 
a  "Ham  Radio  Marketplace"  supple- 
ment a  couple  times  a  year  that  we 
send  only  to  subscribers?  Heck,  we 
could  include  it  for  our  Radio  Fun 
subscribers  loo.  That  would  give  it  a 
very  good  circuiation. 

Let  me  i<now  if  this  is  something 
you'd  like  to  see. 

Helping  Kids 

There's  a  lot  of  handwriting  about 
the  sad  state  of  our  youngsters. 
They're  not  gelling  interested  in  sci- 
ence and  math —  they're  not  read- 
ing— heck,  they  can't  even  talk  very 
well,  like.  Yes,  I  agree  that  our  educa- 
tlonai  system  is  at  fault.  It's  been 
shown  to  be  one  of  the  worst  In  the 
developed  countries.  And  yes,  I  have 
a  bunch  of  ideas  on  ways  to  get  it 
turned  anctund. 

My  proposals  for  cftange  are  radi- 
cal. They  have  lo  be,  because  all  of 
the  efforts  to  just  impfove  educatk>n 
have  failed.  In  the  a  i  mo  si  to  years 
since  the  A  Natkm  At  Risk  report  bil- 
lions tiave  been  spent  trying  to  Im- 
prove the  system.  What  they've 
found  is  that  ttie  system  doesn't  need 
fisdryg,  it  r>eeds  rennventing. 

Now.  my  questron  Is  this.  How  in- 
terested are  you  fn  helping  to  do 
something  about  this  mess?  I've 
done  a  lot  of  homework  and  have 
come  up  With  some  proposals  tor  a 
completely  new  educational  sys- 
tem—one I  think  you're  going  to  like. 
But  just  proposing  the  changes 
992 


means  little — the  tough  part  is  getting 
them  implemented.  That's  going  to 
take  some  work  and  clout.  Are  you 
into  work?  Have  you  any  dout?  Con- 
nections? 

Starting  From  the  Beginning 

After  a  good  deal  ol  research,  plus 
some  thinking,  the  wtiole  miserable 
picture  of  how  badly  we've  been 
messing  up  our  chMdren  finally 
dawned  on  me.  Oh.  I  suspected,  but  I 
figured  I  must  be  wrong.  We  wouldn't 
do  that  to  our  kidsl  Well  we  have  and 
are — and  it's  going  to  continue  un- 
less you  and  I  are  able  to  stop  it. 

Rrst,  I  hope  you  took  the  time  a 
couple  of  years  ago  to  watch  a  PBS 
movEe  called  V-14-21-28."  II  was  a 
film  showing  interviews  with  seven- 
year-old  British  kids.  They  asked 
them  what  they  thought  Ihey  might 
do  in  life.  Then  they  interviewed  them 
again  at  14  to  see  how  their  lives  had 
progressed  by  the  time  they  were  In 
their  teens.  Again  they  discussed 
their  plans  and  Interests.  The  third 
set  of  interviews  with  the  kids  was 
when  they  were  £1.  Now  we  could 
really  begin  lo  see  how  firmiy  their 
lives  had  been  set  when  they  were 
seven.  The  last  interviews  were  when 
they  were  28.  This  showed  even 
more  clearly  how  well  established 
lifetime  patterns  are  set  by  seven 
years  old.  The  film  will  be  shown 
again  soon,  complete  with  interviews 
at  35  years  of  age.  Don't  miss  it. 

Now  we  can  see  that  those  psy- 
chologists have  b&&r)  right  who  have 
been  claJmJng  that  by  the  time  chil- 
dren get  Into  school  their  minds  are 
^ready  closed  to  reading  arKJ  intelli- 
gent speech.  I(  makes  sense  H  you 
know  anything  about  how  living 
things  develop.  If  you  intertere  at  any 
or%  stage  of  development,  the  whole 
organism  is  thrown  out  ot  kiltof  and 
can  never  really  recover. 

With  babies  we  know  that  withou! 
adequate  stimulation  at  the  right  time 
the  brain  fails  to  build  the  neuron  net- 
works needed  to  speak,  read,  and 
even  think  very  well.  Enter  Big  Bird, 
wtw  turns  out  to  tie  a  n^ch  greater 
ogre  than  ever  imagined.  Yep. 
'Sesame  Street*  comes  on  a  vfllain. 
Both  day  care  centers  and  parents 
have  been  using  'Sesame  Streer  to 
keep  children  sedated.  Well,  it's  great 


for  that.  It  hypnotizes  them  with  flash^ 
ing  lights  and  constant  action,  but  It 
doesn't  provide  the  stimulation  chil- 
dren need  to  build  the  neuron  net- 
work in  their  brains  which  is  involved 
with  dealing  with  language  and  think- 
ing. The  result  Is  kids  that  schools 
are  unable  to  reach — kids  without 
brains  developed  enough  to  handle 
reading,  kids  with  short  attention 
spans  who  are  used  to  instant  gratifi- 
cation, kids  who  get  txsred  easily  and 
have  lew  enthusiasms  or  even  much 
of  an  interest  in  teaming. 

The  reafly  awful  pa/t  of  this  ts  that 
once  the  time  has  passed  for  the 
child's  brain  to  develop  during  this 
part  of  the  normal  growth  cycle,  there 
is  no  way  lo  completely  repair  the 
damage.  Children  grow  their  minds 
and  bodies  step  by  step.  When  a 
step  is  skipped  or  mangled.  Ifs  man- 
gled permanently.  And  thafs  wtiafs  j 
happening  when  we  should  be  read- 
ing to  our  chikiren.  We  fared  better  a 
couple  of  generations  ago  when  we 
listened  to  the  radio.  That  called  for 
building  pictures  in  our  minds— our 
brains  got  some  work  to  do  and  were 
not  fed  visual  pap,  with  nothing  tast- 
ing more  than  a  few  minutes.  Is  it  any 
wonder  kids  have  such  short  atten- 
tion spans  and  find  books  boring? 

Parents  who  are  just  too  busy  to 
read  to  their  children  should  at  least 
invest  in  some  children's  stories  on 
tape— and  I  don't  mean  Dr.  Seuss  ei- 
ther. My  mother  read  to  me  while  I 
ate  lunch  every  day.  As  soon  as  I 
feamed  lo  read  I  was  hard  ai  it.  read- 
ing and  re-reading  the  Oz  books,  i  al- 
so loved  the  poetry  of  Robert  Louis 
Stevenson  and  Eugene  Field,  and 
could  recite  much  of  it. 

By  10  years  old  Td  read  all  the 
Tom  Swift  and  Tarzan  books^  Booth 
Tarkington,  Mark  Twain,  books  on  fly-  i 
ing,  and  I  even  loved  what  few  space 
travel  books  there  were.  So  when's 
the  last  time  you  read  to  your  chil- 
dren or  grandchildren?  If  they've 
been  poisoned  by  ''Sesame  Streer 
it's  pnDbably  loo  late.  I've  been  plan- 
ning on  making  some  tapes  of  me 
reading  the  Oz  books,  but  maybe  I'm 
ahead  of  my  lime  again. 

If  we  want  kids  to  get  interested  in 
science  and  amateur  radio,  they're 
going  to  have  lo  be  able  to  read  and 
thmk.  They're  going  to  have  to  be 
al^le  to  set  goals  and  achieve  Ihem. 
We  need  these  kids  as  amateurs  to 
carry  on  for  me  next  generation.  We 
need  them  to  keep  our  hobby  from 
b&ng  bkiwn  away  by  commercial 

interests.  But  nrx^t  of  all  we  need 
them  as  potential  high-tech  career 
scientists,  engineers  and  technicians 
to  help  prated  our  quality  of  lite  m  the 
next  century. 

Lef  s  say  that  you're  not  belrig 
your  usual  contentious  self  and,  for  a 
change,  you're  agreeing  with  me. 
The  logicai  question  then  is,  what 
can  I  do  about  the  situation?  Heck, 
Tm  just  one  person.  Yep*  you're  One 
person — and  so  am  i — artd  so  are  a 
hundred  thousand  ottier  73  readers. 

Ccfntinued  on  page  76 
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o  competition  class  transceiver 
even  in  the  same  ballpark  as  the 
S-850S. 

You'll  find  a  superior  intermod- 
ation  dYnamic  range  of  108  dB 
iroughout  the  entire  100  kHz  to 
D  MHz  range- 
Kenwood  s  optional  DSP- 100 
igital  Signal  Processor  (DSP) 
inverts  audio  signals  to  digital 
formation p  where  it  is  shaped 
id  processed  by  a  micropro- 
2ssor.  For  SSB  work,  this  means 
cleaner  signal,  and  for  CW  it 
lows  adjustment  of  the  rise  and 
II  times  for  optimum  waveshape. 
le  DSP- 100  also  works  at  the 


receiver  detector  level  for  audio 
shaping,  m  all  modes. 

Other  advanced  technology  in 
the  TS-850S  includes  10  Hz  step 
dual  VFOs,  multi-mode  scanning, 
full  and  semi  break-in  CW»  superior 
interference  reduction,  keyer,  dual 
noise  blanker,  and  RIT/XIX  100 
memory  channels  store,  transmit, 
and  receive  frequencies  indepen- 
dently High  boost  for  SSB  signal 
"punch V  Microphone  supplied. 

The  Kenwood  TS-850S.  All 
band.  All  mode.  One  year  warranty. 
In  a  class  by  itself! 

KeY  options. 

DSP- 100  Digital  Signal  Processor. 


KENWOOD 


1^^^^^^*°NA.PP,OOEHB^ 


POWER 


AT*300  160  - 10  m  external  antenna  luner, 
AT-850  160-10  m  interna!  antenna  tuner. 
DRU-2  Internal  digital  recording  unit. 
IF-232C  Computer  interface.  PG-2X 
DC  cable.  PS-S2  Power  supply  SO-2 
TCXO.  SP-31  Matching  external  speaker. 
VS-2  Voice  sYTithesizer.  YG-4S5C-1  500 
Hz  CW  filter  for  455  kHz  IF.  YG^455CN-1 
250  Hz  CW  filter  for  455  kHz  IE  YK-88C- 1 
500  Hz  CW  filter  for  8.83  MHz  IF, 
YK-88CN-1  270  Hz  CW  filter  for  8.83 
MHz  IF.  YK-88SN-1  1.8  kHz  SSB  filler  for 
8.83  MHz  IE 

KENWOOD  U.S.A.  CORPORATION 

COMMUNICATfONSaTESTEQUlPMEMTGROUP 
P.O.  BOX  22745,  220T  E,  Dominguez  Street 
Long  Beaohp  CA  9080t  -5745 


FOWEH 


HS-S  Headphone 
with  purchase! 
A  $67.  ^^  retail  value. 
See  your  Kenwood  dealer 

for  details. 
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I. ,  pacesetter  in  Ainateur  Radio 


YAESU  HANDHELD  TRADE-UP  DAYSf 


Out  yvm  the  old 

in  wilh  the  new! 

And,get$50off 
fixxn  the  folks 

at'&su! 


T^ke  your  old  amateur  handheld*  -  any 

brand  -  working  or  not  -  to  your  authorized 
Yaesu  amateur  dealer  and  get  $50  off  the  pur- 
chase price  of  any  new  Yaesu  amateur  handheld 
model.  Right  then  and  there!  No  coupons  to  send 
in  -  no  rebates  to  wait  for!  $50  offer  is  limited  to 
purchase  of  handhelds  only  and  must  be  used  at 
time  of  purchase-  Sorry,  no  cash  payments.  Offer 

*Mail  order  purchases :  Call 


may  not  be  used  with  any  other  Yaesu  discount 
or  promotion  and  is  non-transferable.  Limit  (1) 
one  trade-up  per  person.  Valid  at  all  Yaesu  U.SA 
and  Canadian  dealers  only. 

So,  hurry  -  act  today!  Just  drop  off  the  ''old** 
and  leave  with  the  NEW  -  with  $50  off  from  the 
folks  at  Yaesu! 

This  offer  expires  August  31, 1992, 

your  Dealer  for  instructions. 


O  Yksu  USA.  1 7210  BhiWtfS  nd,  Carritos,  CA  9Q701  pfQ)  4C^ 


Performance  without  compromise,^'^ 


Wamber  3  on  your  FeedlMck  card 


Father  Moran,  9N1MM, 
Silent  Key 

Marshall  Moran  SJ^  better  know  to  the  ama- 
teur community  as  Father  Moran  9N1MM, 
passed  away  m  Hew  Delhi,  India,  on  April  IS. 
1992.  of  heart  problems.  He  was  86  years  old. 

Father  Moran's  amateur  radio  career  spanned 
t?ie  history  of  the  hobby,  from  his  first  crystal  radio 
in  1918  to  his  dally  appearances  on  20  meters 
(even  within  days  of  his  death).  Although  he  never 
held  a  U.S.  amateur  license,  he  was  active  on  the 
Ijarrds  from  Chicago  in  the  1 920s. 

\n  1951,  Father  Moran  moved  to  Nepal  to  es- 
labfrsh  the  St.  Xavier  School  in  an  abandoned  ma- 
harajah's  summer  palace.  He  remained  there  for 
40  years.  In  1&60,  he  asked  for  and  received  Itw 
first  amateur  radio  license  in  Nepal.  9N1f^M. 

Father  Moran  made  almost  300,000  contacts 
from  Nepal  and  assisted  essentially  every  visiting 
ham  to  get  on  the  air.  [Ed.  Nots:  Father  Moran 
holds  a  special  place  in  my  DXing  memofiss:  my 
first  DX  cmtact  was  vi^m  BNlMM  -  WB8ELK} 

While  not  on  the  ajr.  Father  Moran  ran  the  St. 
Xavier  school  with  its  260  students.  He  held  morn- 
ing sick  call,  despite  his  lack  of  formal  medicat 
training,  and  he  worked  tirelessly  to  improve  the 
education  and  spiritual  well-being  of  two  genera- 
tions of  Mepalese. 

Rest  in  Peace^  9N1  Mickey  Mouse.  TNX  to  the 
DX  Bulletin,  April  24,  1992. 

FCC  Begins  License 
Revocation  Proceedings 

Tlw  FCC  has  targeted  the  amateur  Extra 
ctass  operator  licenses  of  Sandra  V.  Crane 
N6TF0  (Marina  Del  Rey,  California)  and  Charles 
R  Pascal  WB6CIY  (Culver  City,  Calif ornfa)  for 
suspension  and  has  begun  revocation  proceed- 
ings. Crane  and  Pascal  were  the  operators  of  the 
California  Amateur  Radio  Schoot  in  Los  Angeles, 

Charles  Pascal  was  pnevitxjsfy  separated  from 
the  WSYI'VEC  testing  program  in  1986  when 
jtiere  was  a  quesliofi  as  to  whether  his  PNP  Ama- 
teur Radio  School  might  be  a  profit-making  ven- 
ture. The  poJEcy  of  the  Wsyi-VEC— which  every 
VE  must  agree  to— is  that  none  of  its  volunteer  ex- 
aminers may  be  in  the  amateur  radio  business, 
defined  as  charging  amounts  above  out-of-pocket 
expenses.  This  dtffers  from  FCC  conflict-of-interest 
rule  97.515(b)  which  precludes  examiners  from 
manufacturing,  preparing  or  distributing  amateur 
equipment  or  license  preparation  material. 

Pascals  request  to  become  a  VEC  in  1938  was 
denied  by  the  Commission. 

Sandra  Crane  N6TF0  was  dfsaccredfted  as  a 
volunteer  examiner  in  May  1991  after  it  was  con- 
cluded that  the  $160  tuition  charged  by  the  Califor- 
nia Amateur  Radio  School  for  a  four-hour  amateur 
radio  training  course  conflicted  with  W5YI-VEC 
policy.  On  April  24,  the  FCC  designated  both 
Crane*s  and  PascaPs  operator  license  for  suspen- 
sion and  ordered  Ihem  to  show  cause  why  their 
station  license  shoukl  not  be  revoked. 

*lf  either  responctent  requests  a  hearing  or  sub- 
mits a  written  statement  concerning  the  suspen- 
sion, that  respondent's  suspension  will  be  held  in 
abeyance  until  the  matter  is  decided.  If  either  re- 
spondent does  not  request  a  hearing  or  submit  a 
written  statement,  that  respondent's  suspension 


^ill  take  effect  30  days  after  his  or  her  receipt  of 
this  order." 

The  "Show  Cause"  order  states  that  the  matter 
will  be  decided  on  six  issues: 

(1.)  wtiether  the  respondents  assisted  other 
persons  to  obtain  amateur  operator  licenses  by 
frauduleni  means: 

(2.)  whether  Sandra  Crane  Improperly  exam- 
ined her  daughter  for  amateur  radio  licenses; 

(3.)  whether  Charles  Pascal  improperly  partici- 
pated in  the  examination  of  Sandra  Crane's 
daughter  on  November  12,  1990; 

(4.)  whether  the  respondents  are  qualified  to  re- 
main a  Commission  licensee: 

(5.)  whether  one  or  both  station  lk}er^ses  should 
be  revoked;  ar>d. 

(6.)  whether  suspension  of  orve  or  both  operator 
licenses  should  be  affirmed,  modified  or  dis- 
missed. 

It  has  not  yet  been  determined  what  FCC  action 
will  be  taken  against  the  volunteer  examiners  who 
may  have  been  involved.  TNX  W5YI  Report,  Vol- 
ume UJssue  ^W,  May  15.  1992, 


KV4FZ:  Guilty  of 
Teiephone  Toil  Fraud 

St.  Croix  ham  operator  Herbert  L.  "Herb" 

Schoenbohm  KV4FZ  fias  been  found  gutlty  in 
federal  court  of  knowingly  defrauding  a  Virgin 
Islands  long-distance  telephone  service  re* 
seller.  He  was  convicted  April  24th  of  possessing 
and  using  up  to  15  unauthorized  telephone  access 
devices  in  interstate  and  foreign  commerce  nearty 
five  years  ago. 

The  stolen  long  distance  telephone  access 
codes  belonged  to  the  Caribbean  Automated  Long 
Lines  Sendee,  Inc.  (CALLS)  of  St.  Thomas,  U,S, 
Virgin  Islands.  Schoenbohm  was  found  to  have 
made  more  than  31,000  in  unauthorized  telephone 
calls— although  the  prosecution  said  he  was  re- 
sponsible for  far  more. 

According  to  the  Virgin  isiamts  Daily  News, 
Schoenbohm^  who  is  also  the  St.  Croix  Police 
Chief  of  Communications,  showed  no  emotion 
when  he  was  pronounced  guilty  of  the  charges  by 
a  12  member  jury  in  U.S.  District  Court  in  Chfis- 
tiansled.  The  case  was  heard  by  visiting  District 
Judge  Anne  Thompson. 

Neither  Schoenbohm  nor  his  defense  attorney 
Julio  Brady,  would  comment  on  the  verdict.  The  ju- 
ry deliberated  about  seven  hours.  The  sentencing, 
which  has  been  set  (or  June  26. 1992,  will  be  han- 
dled by  another  visiting  judge  not  familiar  with  the 
case, 

Schoenbohm,  who  is  Vice  Ch^rman  of  the  V.L 
Republican  Gommrttee,  has  been  released  pend- 
ing sentencing,  although  his  bail  was  increased 
from  $5,000  to  $25,000.  While  he  could  receive  a 
maximum  of  10  years  on  each  count,  Assistant 
U.S.  Attorney  Alphonse  Andrews  said  Schoen- 
bohm probably  will  spend  no  more  than  eight 
months  in  prison  since  ail  three  counts  are  similar 
and  will  be  merged. 

Much  of  the  evidence  on  the  four-day  trial  in- 
volved people  who  received  unauthorized  tele- 
phone caJIs  from  KV4FZ  during  a  1387  period 
recorded  by  the  CALLS  computer.  Sinoe  the  Inci- 
dent  took  place  more  than  five  years  ago,  many 
could  not  pinpoint  the  exact  date  of  the  telephone 
calls. 

The  prosecution  produced  20  witnesses  from 


various  U.S.  locations,lncfuding  agents  from  the 
Secret  Sen/ice,  the  U.S.  Marshal's  Service,  Trea- 
sury Dept-  and  Federal  Communications  Commis- 
sion, tn  addition,  ham  operators  testified  for  the 
prosecution. 

Schoenbohm  was  portrayed  as  a  criminal  wfio 
had  defrauded  CALLS  out  of  hundreds  of  thou- 
sands of  dollars.  Schoenbohm  admitted  using  the 
sen/ice  as  a  paying  customer,  said  it  did  not  work 
and  that  he  terminated  the  service  and  never  used 
it  again.  He  feels  that  there  was  much  political 
pressure  to  get  him  tried  and  convicted  since  he 
had  been  writing  unfavorable  articles  about  Repre- 
sentative DeLugo,  a  non-voting  delegate  to 
Congress  from  the  Virgin  Islands,  including  his 
writing  of  106  bad  checks  during  the  recent  rub- 
bergate  scandal. 

Most,  but  not  all,  of  the  ham  operators  in  atten- 
dance were  totally  opposed  to  KV4FZ.  Bob  Sher- 
rin  W4ASX,  from  Miami,  attended  the  trial  as  a  de- 
fense character  witness.  Sherrin  told  us  that  he  felt 
the  conviction  would  be  overturned  on  appeal  and 
that  Schoenbohm  got  a  raw  deal.  ''They  actually 
only  proved  that  he  made  550  in  unauthorized 
calls  but  the  jury  was  made  to  believe  it  was 
$1,000.* 

Schoenbohm's  attomey  asked  for  a  continu- 
ance due  to  newly  discovered  evidence  but  that 
was  denied.  There  also  is  a  question  as  to 
whether  the  jury  could  even  understand  the  tech- 
nology involved.  ''Even  his  own  lawyer  couldn't  un- 
derstand it,  and  prepared  an  inept  case,"  Sherrin 
said.  "I  think  he  was  railroaded.  They  were  out  to 
get  him.  There  were  a  lot  of  [ham]  net  members 
there  and  they  were  all  ajiti-Herb  Schoenbohm. 
The  only  people  who  appeared  nomral  and  neutral 
were  the  FCC.  The  trial  probably  cost  them  a  mil- 
lion dollars.  All  his  enemies  joined  to  bring  home 
this  verdict," 

Schoenbohm  had  been  suspended  with  pay 
from  his  police  department  job  since  being  indicted 
by  the  St.  Croix  Grand  Jury.  His  status  will  be 
changed  to  suspension  without  pay  if  there  is  an 
appeal.  Termination  will  be  automatic  if  the  convic- 
tion is  upheld.  Scho0nt>ohm's  wife  was  recently 
laid  off  from  her  job  at  Pan  Am  when  the  airiine 
dosed  down.  Financially,  it  could  be  very  difficutt 
for  KV4FZ  to  organize  an  appeal  with  no  money 
coming  in. 

The  day  after  the  KV4FZ  conviction  Schoen- 
bohm, who  is  the  Republican  Committee  vice 
chairman,  was  named  at  a  territorial  convention  as 
one  of  eight  delegates  to  attend  the  GOP  national 
convention  in  Houston  this  August.  He  was  nomi- 
nated al  the  caucus  even  though  his  felony  convic- 
tion was  known  to  everyone.  Schoenbohm  had 
even  withdrawn  his  name  from  conskteration  since 
he  was  now  a  convicted  felon. 

The  Virgin  Isiand  Daily  News  later  reported  that 
Schoenbohm  will  not  be  attending  the  GOP  na- 
tional convention.  "Schoenbohm  said  he  'came  to 
the  conclusion  that  my  remaining  energies  must 
be  spent  in  putting  my  lite  back  together  and  doing 
what  I  can  to  restore  my  reputation.  I  also  felt  that 
any  publicity  in  association  with  my  selection  may 
be  used  by  crflics  against  the  positive  efforts  of  the 
Virgin  Islands  delegatk}n  " 

Schoenbohm  has  been  very  controversial  and 
vocal  on  the  ham  bands.  Some  ham  operators 
now  want  his  amateur  radio  license  pulled — and 
have  made  certain  that  the  Commission  is  very 
much  aware  of  his  conviction.  TNX  W5YI  Report, 
VoL  14,  Issue  ^10,  May  15,  1992. 
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Number  4  on  your  Feedback  card 


An  Indoor  or  Window- 
Mounted  Vertical  Dipole 

A  flooMO'Ceiling  antenna  for  10-20m. 


by  Robert  H.  Johns  W3JIP 


With  a  spring-loaded  center  insulator 
and  rubber  lips  at  the  ends,  this  anten- 
na is  held  by  friction  against  the  floor  and 
ceiling,  and  is  self-supporting.  Its  parts  arc 
less  than  three  feet  long  and  the  coils  fold 
up,  so  it  stores  nicely.  You  can  also  mount  it 
temporarily  on  a  window  frame  or  railing 
and  operate  it  outdoors. 

When  set  up  in  a  room  with  an  8- foot 
cciiing,  the  antenna  is  a  full  half  wave  on  10 
meters,  with  end  capacity  hats  making  up  for 
the  lack  of  vertical  length.  On  lower  fre- 
quency bands,  part  of  the  large  split  loading 
coil  shown  in  Photo  B  is  connected  into  the 
antenna  with  an  alligator  clip.  This  coil  res- 
onates the  antenna  from  12  lo  20m, 

Construction  Detaib 

Only  one  loading  coil?  Yes.  This  means 
that  the  antenna  is  fed  off-center.  Even 
though  ihe  coaxial  connector  is  in  the  mid- 
dle of  the  vertical  section,  the  elenient  with 
the  coil  in  it  is  electrically  longer.  The  feed 
point  impedance  is  also  higher  as  a  result  of 
the  off-center  feed.  This  is  convenient,  since 
the  impedance  of  a  loaded  antenna  is  often 
loo  low  for  a  good  match  to  50  ohm  coax. 
The  two  effects  nicely  balance  here,  giving 
this  shon  antenna  a  low  SWR  on  ail  bands 
so  that  no  tuner  is  needed.  Off-center  feed  is 
a  useful  trick  for  shon-loaded  antennas. 

Since  the  coils  for  an  indoor  antenna  are 
not  exposed  to  the  weather  like  an  outdoor 
antenna,  or  to  the  wind  load  like  a  mobile 
whip,  it's  possible  to  get  much  greater  Q  and 
efficiency  by  making  the  coils  big.  This  is  a 
chance  to  reclaim  some  of  the  losses  inher- 
ent in  indoor  operation! 

The  coils  in  the  photos  are  approximately 
8"  in  diameter^  made  from  #8  aluminum 
wire.  If  you  are  wondering  how  in  the  world 
you  might  wind  such  monsters,  have  no  con- 
cern. You  can  purchase  the  wire  already 
wound  to  the  proper  diameter.  Aluminum 
ground  wire  (Radio  Shack  #15-035)  comes 
in  40-foot  lengths,  and  coiled  to  this  diame- 
ter. Building  the  coil  requires  preparing  the 
PVC  insulating  ribs  and  cutting  off  the  prop- 
er number  of  turns  of  aluminum  wire,  and 
then  bolting  the  ribs  around  the  turns  of  the 
coils. 

This  same  wire  ill  ilso  used  for  the  capaci- 
ty hat  rods  at  the  ends  of  the  antenna.  All  of 
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Phow  A.  The  vertical  dipole  />/-^jii\i  u^auisi 
the  floor  and  ceiling  to  stay  in  position. 

ffie  parts  of  the  antenna  are  either  hardwa^re 
store  or  Radio  Shack  items. 

The  folding  feature  comes  about  because 
there  are  only  two  ribs  or  supports  for  the 
turns,  on  opposite  sides  of  the  coih  They  al- 
low the  coil  wire  to  twist  relative  to  the  plas- 
tic ribs  when  the  coil  is  flattened>  as  shown 
in  Photo  C.  However,  there  is  still  cnouah 
grip  on  the  wire  to  support  the  turns  in  a  hor* 
izontal  position  out  from  the  antenna  when 
the  coil  is  opened  out  again. 

The  outer  end  of  the  aluminum  coil  is 
connected  to  the  antenna  clement  via  a  short 
length  of  flexible  wire  to  a  ring  terminal  on 
its  mounting  bolt  This  short  wire  connects 
to  the  coil  by  another  ring  terminal  which  is 
boiled  to  the  end  of  the  coih 

The  capacity  hat  rods  are  three  feet  long 


and  are  attached  to  the  antenna  by  inserting 
them  into  holes  (#30  drill)  IM""  apart* 
through  the  end  of  the  aluminum  tubing  ele- 
ment, as  shown  in  Photo  B  and  Figure  I.  The 
rods  arc  held  in  place  by  a  5/16"  nut  thai 
slides  over  the  two  rods  and  then  is  threaded 
onto  them  to  tighten  them,  as  shown  in  Pho- 
to B. 

Use  two  lengths  of  tubing  that  telescope  to 
make  each  element  adjustable  in  length.  The 
antenna  will  fit  against  ceilings  about  7.5  to 
12  feet  high.  The  larger  center  segments  are 
3/4"  in  diameter  with  a  0,048**  wall,  three 
feet  long.  This  size  of  aluminum  tubing  is 
available  from  hardware  departments.  The 
thinner  end  segments  are  5/8"  in  diameter, 
also  three  feet  long.  Some  hardware  stores 
carry  this  size,  but  not  many-  An  alternate 
source  is  aluminum  clothesline  poles,  from 
hardware  or  home  building  supply  stores. 
These  are  5/8*'  in  diameter  with  a  thinner 
tubing  wall,  about  0.030".  The  antenna  in  the 
pholos  uses  this  material. 

One  end  of  each  3/4"  segment  is  slotted 
and  tightened  around  a  5/8"  segment  by  a 
hose  clamp. 

A  3S'  length  of  the  5/8"  aluminum  tubing 
at  the  tip  of  each  element  is  separated  from 
the  rest  of  the  elemenL  This  insulates  the  ca- 
pacity hats  from  the  elements.  The  insulator 
is  a  1/2"  CPVC  (not  PVC)  pipe  coupling, 
which  is  a  tapered  snug  fit  around  the  5/8" 
tubing.  Gently  hammer  the  two  tubes  into 
the  coupling  and  secure  them  with  #8  x  1/2"- 
long  sheet  meial  screws,  as  shown  in  Figure 
L  A  clip  lead  about  12"  long  is  attached  to 
the  inner  element  tubing  by  a  6-32  x  1 "  boll 
and  nut.  This  alligator  clip  is  the  adjustable 
connection  to  the  loading  coil,  or  to  the  C- 
hat  when  no  coil  is  in  the  antenna. 

The  center  insulator  is  a  5/8"  hardwood 
dowel,  8"  long  (see  Figure  1  and  Photo  D). 
The  SO-239  coax  connector  is  mounted  by 
means  of  T'-long  6-32  steel  bolts.  Drill  out 
two  of  the  holes  in  the  connector  with  a 
9/64"  bit  to  provide  clearance  for  the  bolts, 
then  solder  a  4"-long  wire  to  the  center  ter- 
minal of  the  SO-239.  This  will  pass  through 
a  bole  in  the  dowel  and  connect  to  one  of  the 
elements  by  a  6-32  bolt  securing  the  3/4'' 
aluminum  lube  to  the  center  insulator,  as 
shown  in  Photo  D. 

The  heavy  spring  (C-263,  Century  Spring 
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If  you're  living  in  an  anea  with 
antenna  restrictions,  if  youVe 
tired  of  hassling  with  huge  muiti 
element  yagis  or  if  you're  just 
looking  for  a  compact,  rugged, 
easy-to-use  portable  antenna 
that  really  works,  the  1 50  watt 
IsoLoop  10-30  (MHz)  HF 
Anienna  is  the  Perfect  Solution 
to  your  antenna  problems. 

The  IsoLoop  1 0-30 has  been 
redesigned  to  provide 
greater  durability,  lower  S  WR 
and  extendi^  frequency  coverage. 
Because  the  loop  is  isolated 
from  the  feedline,  your  radiated 
power  goes  into  the  antenna, 
not  into  the  shack.  EfFiciency 
is  maximized  because  the  new 
design  has  no  mechanical  joints 
and  no  assembly  is  nequiied. 
No  ground  plane  or  antenna 
tuner  needed! 

The  IsoLoop  comes  fully 
assembled  complete  with 
LC-2  Loop  Controller  (includ- 
ing signal  strength  LEDs)  and 
50  feet  of  control  cable  in  a 
UPS  shippable  package. 
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his  HF  antenna  goes  where 
few  others  have  gone  before! 


ee  the  IsoLoop  10-30  today 
at  your  favorite  AEA  dealer. 

For  a  complete  specification 
sheet  on  this  or  any  other 
AEA  product,  call  the  toll-free 
AEA  Lit-Lineat  1-800-432-8873 
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Advanced  ffectronic  'Appiicqtions^nc 

PjO  Box  C216O/2006  t96th  St.  S.W."  Lyiinwood,  WA  98036<i91 
TechniCQl  Suppoit(206)775-7373  Office  (206)774-5554 
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Fhoio  B.  The  H "  diameter  spiii  loading  coil  has  spaced  mrns  so  thai  a 
clip  lead  can  tap  imo  any  point  in  the  coil.  The  capacity  hat  rods  are 
each  3  feet  long.  They  are  held  in  place  by  ihe  large  ma  around  them 
located  near  the  tip  of  the  element. 


Fhoio  C.  Only  tM^o  turns  of  the  loading  coil  are  connected  itiio  the 
antenna.  Three  turns  are  disconnected  by  sliding  away  the  sleeves 
that  are  visible  in  Figure  2,  and  the  three  turns  are  folded  down  be- 
side the  eiemeni.  Both  coils  fold  for  easy  storage. 


Corp.,  in  a  hardware  store  spring  assortment) 
is  a  loose  fit  aroutid  the  5/8"  doweL  This 
spring  needs  to  be  stretched  so  that  the  turns 
are  spaced  apart,  as  shown  in  Figure  1  -b,  and 
GUI  with  a  nie  or  grinding  wheel.  U  is  thread- 
ed around  one  of  the  boUs  that  supports  the 
coax  connector  so  that  it  stays  in  place  on 
the  center  insulator.  With  this  compression 
spring  in  place,  electrical  contact  Eo  the  sec- 
ond elcmeni  of  the  antenna  is  made  when  the 
tubing  is  pressed  against  the  spring* 

All  of  the  coil  supports  arc  made  from 
1/2"  PVC  Schedule  40  pipe.  Tlie  turns  of  the 
aluminum  coil  are  held  in  place  by  slots  in 
the  ribs  made  by  drilling  holes  (9/64")  on 
3/8"  centet^  into  the  pipe,  and  then  sawing 
the  pipe  lengthwise  through  these  holes. 
When  the  two  halves  of  the  pipe  are  bolted 
together  again,  with  one  turn  of  the  coil  in 
each  slot,  the  coil  turns  are  spaced  properly 
and  gripped  by  the  rib.  Figure  I  shows  side 
views  of  coil  ribs  and  the  6-32  x  2"  bolls 
used  to  mount  ihe  coils  to  the  antenna,  You 
also  need  to  drill  9/64"  holes  for  these  bolts 
in  both  the  ribs  and  the  aluminum  tubing 
they  mount  to. 

The  5-ium  cotl  for  12-20m  is  made  in  two 
separate  pieces  that  can  be  spliced  logelher. 
The  2-lum  coil  is  used  for  12  and  15  meters 
with  the  3-lum  coil  disconnected  and  folded 
down,  as  shown  in  Photo  C  For  17  and  20 
meters,  the  3*tum  coil  h  pulled  up  beside  the 
2' turn  coil  and  they  arc  spliced  together  by 
aluminum  sleeves  made  from  1/4"  o.d.. 
7/32"  i.d.  tubing,  available  from  hobby 
stores.  These  two  splices  are  visible  in  Photo 
B,  which  also  shows  the  ends  of  the  coils 
bent  EO  bring  them  next  to  the  adjacent  coil. 

To  assemble  a  coil,  bolt  two  nb  halves  to- 
gether loosely  at  one  end.  Slide  the  alu- 
minum  sleeves  onto  (he  coils,  and  then  put 
the  aluminum  wire  between  the  half-ribs, 
with  one  turn  in  each  sloL  Hand-tighten  the 
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nut  to  keep  the  coil  turns  in  the  slots  and  add 
the  remaining  bolts  to  clamp  the  rib  logcther. 
Use  wing  nuts  to  attach  the  coils  to  the  ele- 
ments. Connect  the  free  eyelet  of  the  solder 
lug  at  the  top  (  as  shown  in  Figure  I -a)  to  the 
outside  end  of  the  2-(um  aluminum  coil. 
Bend  the  #S  wire  into  a  light  loop  that  will 
allow  a  6-32  x  l/2"-long  brass  screw  to  pass 
through.  A  #6  brass  or  stainless  steel  finish* 
iitg  washer  will  lake  a  good  bile  into  the  alu- 
minum  wire  and  also  wrap  around  ii.  Boll 
the  eyelcL  the  end  of  the  aluminum  wire, 
and  the  finishing  washer  together. 

Operation 

To  set  the  antenna  up  between  floor  and 
ceiling,  the  length  of  ihe  vertical  section  is 
adjusted  with  ihe  hose  clamps  on  the  tele- 


scoping  sections.  The  antenna  is  made  about 
1/2"  to  3/4"  too  long,  so  ihat  it  tilts  when 
held  against  the  floor  and  ceiling.  Then  push 
down  on  the  top  section  to  compress  the 
spring  and  bring  it  to  a  vertical  position.  The 


Photo  D.  The  spring-loaded  center  insulator 
Use  a  ctirreni  balitn  (RF  choke)  at  each  end 
of  the  coaxial  cable.  The  one  shown  has  5 
turns  of  RG-58  coax  wound  on  ferrite  cores 
(Radio  Shack  273-104). 


Photo  E.  The  indoor  venical  dipole  can  he 
window-mounted  for  better  performance,  A 
first-floor  window  was  used  for  the  photo, 
bttt  the  antenna  should  be  as  high  and  clear 
as  possible.  Extra  coils  with  5  turns  (top) 
and  10  turtts  (bottom)  tnay  be  added  to  the 
antenna,  as  shown  here,  for  operation  on  30 
and  40  meters. 
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Now  for  a  limited  time  only,  $160. 
off  the  list  price,  for  our  Full  Range 
Model  2810  with  bargraph  -  plus: 

•  Full  range  -lOHz  to  3GHz. 

•  LCD  display  {daylight  visibility), 

•  True  state-of-the-art  technology 
with  the  high  speed  ASIC. 

•  NiCads  &  Charger  included. 

•  Ultra-high  sensitivity. 

•  4  fast  gate  times. 

•  Extruded  metal  case. 

•  Compatible  with  1\/IFJ207. 

Suggested  options 

TA100S: 

Telescoping  Whip  Antenna $  12. 

CC30 

Vinyl  v/3rry  l^hss.....^ #*.»+««« rkrpi4Fii*TT«**TT^"^  no. 

BL2S: 

EL  Backlight  for  usq  in  roomlight  and  low 
llght„..„ $  45. 

TCXO  30: 

Precision  ±0,2ppm  20  to  40°C  temp- 
compensated  time  base S100, 
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UnH/ersat 

Handi-Counter™ 
Model  3000,  $375,  and 
Bench  Model  8030,  $579. 
Both  offer  frequency; 
period,  ratio  and  time 
inten/aL 


1 1% 

Call  for  free  catalog  -  Factoiy  Direct  Order  Line: 

1-800-327-5912 

FL  (305)771-2050  •  FAX  (305)771-2052 


5821  NE  14th  Ave.  •  Ft.  Lauderdale,  FL  33334 
5%  Ship/Handling  (Max.  S10)  U.S.  &  Canada. 
15%  outside  continental  U.S. A, 
Visa  and  Master  Card  accepted- 
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Photo  F.  The  mounting  hardware  const  sis  of  S 14"  flagpole  brackets 
on  a  hoard,  and  an  18"  C-damp  thai  attaches  to  ihe  board  with  a 
large  hose  damp. 


5/8"  rubber  furniture  tips  {not  plastic)  will 
hold  it  securely  and  not  mark  the  floor  or 
ceiling.  Frequency  changes  are  easier  to 
make  if  the  end  with  the  coil  is  placed  near 
the  floor. 

Table  1  gives  the  approximate  number  of 
turns  to  use  for  each  band.  These  will  vary, 
depending  on  how  much  metal  in  the  build- 
ing is  close  to  the  antenna,  and  on  the  height 
of  the  ceiling.  The  small  increase  in  the 
number  of  lums  from  15  to  )7m  is  because 
the  3-tum  coil  must  be  connccicd  and  placed 
next  to  the  2-iiim  coif.  This  adds  inductance 
from  the  mutual  coupling. 

When  trying  out  the  antenna  for  the  first 
lime  or  setting  up  in  a  new  location,  check 
the  SWR  across  a  band  This  will  icll  you  if 
an  adjustment  is  needed.  If  the  SWR  is  low- 
est at  the  tow  edge  of  a  band,  the  antenna  is 
too  low  in  frequency.  Remove  some  coil 
from  the  antenna  by  moving  the  lap  (clip 
lead).  If  the  SWR  is  best  at  the  high  end,  add 
more  coil.  You  are  aiming  to  have  minimum 


SWR  where  yott  Op- 
erate in  a  band. 

On  10  meters 
where  no  coil  is 
used,  the  clip  lead 
must  connect  Ihe  el- 
ement to  the  ouier 
[ip  in  order  to  have 
the  C-hats  in  the  an- 
tenna. If  the  10  me- 
ter frequency  is  loo 
low,  raise  it  by 
pushing  in  the  C-hai 
rods  so  that  ihey 
overlap  and  don't 
extend  out  as  fan 

An  imponant  pan 
of  this  antenna  sys- 
tem is  a  good  RF 
choke^  or  current  baluii,  to  isolate  the  anten- 
na from  l^edline  currents.  Especially  with 
off-center  feed,  the  coax  will  become  part  of 
Ihe  antenna  if  you  connect  it  directly  to  the 
antenna  without  a  choke.  This  will  be  seen 
as  SWR  and  resonant  frequencies  that 
change  with  cable  location,  RF  feedback 
(shocks  from  ihc  radio  knobs  and  squeals 
from  its  speaker),  and  inconsistent  results. 
Use  a  fenite-bcad  coax-shield  choke  (as  re- 
viewed by  John  Belrose  in  "Transforming 
the  Balunr  QST,  June  1991,  pp.  30-33)  or 
an  RF  choke  formed  by  winding  the  coax  on 
ferrite  cores  as  in  Photo  D. 

Outdoor  Operation 

There  are  many  options  for  portable 
operation  of  this  antenna.  If  you  boll  the 
removable  clement  to  the  center  insulator 
so  that  it  contacts  the  spring,  you  can  use 
the  antenna  as  a  horizontal  dipole  or  hang 
it  from  a  tree  as  a  vertical  dipote.  You  can 
also  put  the  dipole  outside  for  belter  ef- 


Figure  I .  Sketch  a)  shows  the  tibs  of  the  coif  for  12  through  20  meters,  mounted  on  the  an- 
tenna. The  slots  tfmt  grip  the  turns  of  the  coil  are  made  by  drilling  9/64"  holes  in  the  plastic 
pipe  and  then  sawing  the  pipe  in  two,  through  the  holes.  All  the  holts  are  6-32,  preferably 
brass.  The  longer  ones  are  2"  and  the  shorter  ones  I",  The  holes  for  the  holts  are  also  9164", 
Sketch  b)  shows  the  holes  to  be  drilled  in  the  ce  titer  insidatOK  These  are  for  mounting  the  SO- 
239  connector  and  for  bolting  one  element  to  the  center  insulator, 
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Photo  O,  A  doser  new  of  the  window  mount 
in  operation.  Notice  that  the  itidoor  dipole*s 
coax  connector  and  center  insulator  are 
used  here  aho^  The  compression  spring  fits 
into  the  momuing  bracket  and  is  the  electri- 
cal connector  to  one  element  of  the  dipole- 


ficiency,  mounted  on  a  windowsill  or  railing, 
as  shown  in  photos  E  and  G. 

The  two  elements,  held  in  a  3/4"  Uagpole 
bracket  switch,  are  mounted  on  a  base  and 
clamped  to  a  window  or  railing  with  a  large 
carpenter's  clamp  (see  Photos  F  and  G). 
These  are  all  hardware  items.  The  base  can 
be  wood  (1"  X  3"  X  12")  or  a  rigid  plastic 
such  as  PVC  or  Plexiglas  (1/2"  x  3"  x  12*'). 
With  your  flagpoie  brackets  as  guides,  drill 
the  mounting  holes  shown  in  Figure  2,  and 
countersink  them  so  that  Oathcad  mounting 
bolts  (3/16"  X  1")  won't  scratch  the  window 
frame.  The  1/4"- wide,  l"-long  slot  in  the 
mounting  base  is  for  the  spine  of  the  long 
ctamp.  When  the  spine  is  in  the  slot  and  a 
large  hose  clamp  is  lightened  around  the 
clamp  head  and  the  board,  ihcy  are  held  se- 
curely together. 

There  are  four  3/16"  holes  for  each  brack- 
et, even  though  a  bracket  mounts  with  only 
three.  The  extra  one  lets  you  mount  ihe 
bracket  at  right  angles  to  the  way  they  are 
shown  in  the  photos.  This  can  be  used  for  a 
horizon  la  I  mounting  of  the  elements  (first 
floor  apartment)  or  to  clamp  the  mounting 
base  to  the  side  of  the  window  frame.  The  an- 
tenna can  also  be  clamped  to  a  post  or  a  small 
tree,  as  well  as  a  railing.  The  carpenter  clamp 
and  flagpole  brackets  make  a  very  versatile 

Continued  on  page  64 


MFJ  20  Meter  CW  Transceiver 

.  .  .  throw  this  tiny  CW  rig  in  a  corner  of  your  briefcase  and  enjoy  DXing  and 
agchewing  wherever  you  go  .  .  .  you  get  a  high  performance  superhet  receiver, 
rystal  filter,  RIT,  AGC,  vernier  tuning,  sidetone,  speaker ,up  to  5  watts  output, 
emi-break-in,  more  ...  _  ^ 
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MFJ-9020 


179 


95 


VOLOME 


15  Meier  and  other  bands 
available  soon 

Free  MFJ-9020  manual 

Vncotiditional  Guamniee 
for  one  fuU  year 
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MFJ  20  METER  CW  TRANSCHIVEn 


• 
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Throw  this  tiny  CW  rig  in  a  comer  of  your 

rietgase  and  enjoy  DXing  and  ragchcwing 

herever  you  go. 

You'lJ  turn  lonely  nights  into  exciting 
1  ventures  as  you  contact  fellow  amateurs 
tiund  the  world, 

20  Meters  is  open  day  and  night  so  you  can 
pcmte  whenever  you  have  a  free  momenL 

With  5  watts  you* II  have  plentj'  of  power  to 
ork  the  world  even  with  a  makeshift  untenriij. 

At  hotne  with  a  ecnxl  dipt:jlc,  vertical  or 
sam,  you'll  be  abfc  lo  work  almost  anyone 
3U  hear  —  can  you  imagine  earning  DXCC 
-ith  5  v^atis? 

Big  gun  DX'ers:  Try  a  new  DX  challenge 
)r  the  price  of  a  simple  station  accessory. 

lt*s  good  enough  to  be  your  only  rig  —  you 
3t  a  high  performance  superhet  receiver,  razor 
larp  g-pole  crystal  filter*  RJT.  AGC,  vernier 
ming.  sinev.a\'e  sidetone,  built-in  speaker, 
sadphone  jijck.  adjustable  senii-bnsik-in.  up  to 

waits  output  phis  much  more. 

Cover?*  lower  20  Meter  CW  band,  14.000 
)  14.075  MHz,  6x6V3x2^^  inches.  Weighs 
-3/4  lb.  Uses  1245  VDC  Optional  plug-in 
'unis  chip  keyer.  n^irrow  audio  filter, 
otertna  tuner,  power  pack  and  aiiierMia, 

High  Performance  Superhet  Receiver 

YcHj  get  a  high  performance  superhet 
;ceiver  with  a  selective  double  tuned  front 
nd  and  double- balance  mixer.  It's  stetisitive 
nough  to  copy  weak  DX  signals  down  to  the 
oisc  floor  yet  resist  overload  when  a  strong 
3cal  comes  on. 

Hlmt  you  hear  is  what  >ou  get  —  images 
nd  birdies  are  eliminated  with  this  single^ 
on  version  design  and  a  high  10  MH/  IF. 

A  ball  bearing  reduction  drive  and  linear  frc- 
uencv  readout  gives  you  snKwth  precise  tuning. 

HaiiF  watt  of  audio  gives  you  plenty  of 
olume  from  headphones  and  built-in  speaker. 

Razor  Sharp  Se!ecthity 
You'D  ^!ice  ihiough  QRNI  and  pull  weak 
nes  out  ot  the  mud  with  an  8- pole  crystal 
liter  that  give^i  you  razor  sharp  selectivity  with 
tecp  sided  skirts. 

Instant  Reaivery  AGC  Circuit™ 
V^'eak  DX  signaJs  are  just  as  loud  as  strong 
3cal  ones  because  the  MFJ-9020  gntceful 
iuioiiuiiic  Gain  Control  (AGC)  keeps  your 


audio  level  constant. 

You  get  smooth  hreak-in  operation  because 
MFJ's  exclusive  inskinJ  Recovery^  AGC 
Circuit™  gives  y<iu  mstankmeous  transmit 
recovery. 

True  Receiver  Incrt^inental  Tmung  (RfT) 

True  Receiver  Incremental  Tumng  fRTF)  lets 
you  dodge  QRM  and  compensate  for  oiher*s 
drift  without  moving  your  transmit  frequency. 


MFJ  Integrated  CW  Station 

Trtmsceiver^  tuner,  power  pack  fastens  ti^ether  io 
form  tiny  6x6i6x8'A  inch  integrated  CW  stadon. 


SAVE  $40 

MFJ-9120B 

«329 

Save  *40r  S329* 

buys  complete 
MFJ  CW  Station, 
Includes  MFJ-9020 
transceiver, 
MFJ -971  tuner. 
MFJ -4 114  power 
pack,  NiFJ-1760 
antenna  .  .  .  order 
MFJ-9120B.  S369.80 


if  purchased  separately  (keyer  and  filter  tiot  included.) 


Enough  Power  to  Work  tht  World 

Wilh  5  watts  you'Q  have  pleni>'  of  po^^'er  to 
work  the  W'orid  e%"en  with  a  makeshift  antenna. 

You  can  use  anv  antenna  v^lth  an  SWR  yp 
to  3:1.  The  MFJ-^20  Is  rugged  enough  to 
withstand  momentary  antenna  opens  or  shorts 
without  damage. 

If  you're  really  into  QRP  you  can  reduce 
your  power  down  to  mjiiiwatts* 

A  pleasing  sinen'ave  sidetone  lets  you 
monitor  vour  sending, 

Yav  also  get  quiet"  adjustable  semi-brcak-in 
and  adjustable  automatic  transmit  ofTseL 

You  U  gel  hours  of  battery  operiition  — 
draws  only  50  ma.  receive,  1  amp  transmit. 

Looks  Great! 
Tfce  MFJ-9020  is  housed  in  an  attractive 
matte- black  aluminum  enclosure  with  a  deluxe 
brushed-aluminum  front  pnel  and  matched 


knob  set.  Machine  screws 
and  pressed' in  PEM  nuts 
are  used  —  not  sheet  metal 
screws, 

lias  power-on  LED. 
transmit  LED  arKJ  S0239 
coax  oonntxtor  for  antenna. 

/7^  Designed  by  Rick 

LittlcfieJd,  kiBQT 

The  MFJ^9020  was 
designed  by  Rick 
Utdefidd, 'KIBQT.  He's 
■■'  kno\Mi  worldwide  for  his 

reliable  high-performance  transceiver  designs 
and  coundess  articles. 

KIBQT  has  given  careftil  atteittion  to  board 
layout,  heats  ink  J  ng,  mechanical  rigidity,  voltage 
regulation  and  n;pmponen[  select  kin  to  ensure 
stable  operation  and  long -term  reliabihty, 
It  meets  or  exceeds  ail  FCC  requircmenis. 

Comes  fully  a&senibLed,  tested  and 
guaranteed  to  work 

Your  factory  built  MFJ-9020  is  ready  to 
work  DX  right  out  of  the  box-  lt*s  not  a  kit 
of  pans  you  have  to  put  together  and  hope 
you  can  get  to  work. 

Free  MFJ-9020  Manual 
Manual  includes  opcnitinL:  instructions, 
setting  up  your  station.  DX  techniques,  antenna 
suggestions,  trouble  shooting  guide,  theory  of 
operation,  alignment  pnxiedures,  parts 
placement,  schematic,  pans  list  and  mone. 
For  free  MFJ'9020  manual  write  or  call  NfFJ. 

Plug-in  Keyer  and  Nairow  FDter  (Optional) 

MFJ-412  Cunis  chip  iambic  ke\'er,  $39.95. 

MFj-726  nainjw  audio  filter,  $29.95.  Has 
In/Out  switch. 

Each  plugs  into  MFJ-9020.  Controls  on  rear 
panel.  No  iokicrine  or  modificatioiis  needal 

No  Matter  What™  Guarantee 
You  get  MFJ's  famous  one  year  No  Matter 
What^^  itncorutitional  guarantee.  That  means 
we  will  repair  or  replace  your  MFJ-9020  (a! 
our  option)  no  matter  witat  for  a  full  year. 

Continuing  Service 
MFJ  Customer  Ser\ice  Technicians  will 
help  you  keep  your  MFJ-9020  performing 
flawlessly  —  no  matter  how  long  yoii  ossn  it. 
Just  call  our  toll-free  help  line 
800-647-TECH(8324)  -  an  MFJ  exclusive. 

Made  io  USA 
The  MFJ-902q  is  made  in  the  USA,  Help 
our  fellow  Americans  by  keeping  our  money 
here  -  buy  Made  in  USA. 

Call  Your  Favorite  Dealer  Today 
Eiyoy  DXing  and  ragchewing  wherever  you 
py.  Call  your  lavoritc  dealer  today  and  get 
your  MFJ-9020.  Don't  leave  home  without  it! 

Other  Bauds  Available  Soon 
MFJ  CW  Transceivers  for  15  Meters  and 
other  bands  available  soon.  Watch  for  them. 


MFJ  Portable 

MFJ  Portable  Antenna  Tuner      MFJ  Portable  Power  Pack 
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MFJ  Portable  Antenna  Va"^ 
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MFJ-971       Has  Cross- Needle  SWR/Waftmetcr, 
covas  LS-30  MH/.  balun  for 
bilaDQed  lines,  200  watts  PEP.  Tunes 
oax,  balanced  lines,  random  wire.  Wattmeter 
las  two  switchable  ranges:  30.  300  or  user 
elcLiahle  6  watt  ranges.  Tiny  6x6 '6x2 14  inches 
natcha>  MFJ-9020.  Fastens  to  MFJ-9020  md/or 
^iFJ-41 12  Pbwer  P**:k  to  form  single  unit. 


MFJ4I12       Portable  BmsryfAC  Ptywer  Pack 

for  MFJ-9020  or  other  bw  power 
u^ansceiver,  Pmvides  12  VDC  tiom 
eight  D  cells  (not  included)  or  from  1 10  VAC. 
6x6 '/2x2'/:)  inches  matches  MFJ-9020.  Fastens  to 
MFJ-9020,  MFJ-97L  MFJ-4n4,  $69,95.  Same 
as  MFJ-4U2  but  includes  charging  circtiit  for 
Ni-cad  D  cells  (oot  included).  8x6^-^x31^  inches, 

CIHCLf  86  ON  READER  SERVICE  CARD 


^^^^  Efiident  20  Mtaer  dipole.        - 
*29®®  Lightwci^t,  easy  to  carry,  easy  to  put 
up.  Perfect  for  portS>k  operation  with  MFJ-9020. 

Neart-.t  Dealer/Orders:  800-647-1800 

Technka!  Help:  80CW>47-TECH(8324) 

•  1  year  uncondltoiii  ^jaraiiK  •  30  day  money  back 
guarantee  (tess  s/h)  on  orders  from  MFJ  •  Free  catalog 

MFJ  ENTERPRISES,  INC 

Box  4<H,  Miss,  Stite.  MS  39762 
(601)  523-5869;  TELEX:  5^  4590 
FAX;  (60n  323^S5I;  Add  S6s/h. 

MFJ  .  -  ,  inaking  qmdity  affordable 

Bices  aiJ  yecfcare  si4^  b  0mm  ^  ^***-  ^^^  ^^tapnm.  Inc 
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Number  5  on  your  Teedback  card 


Six-Band  Linear  Trap  Antenna 

*  m 

Multiband  operation  without  coils  or  capacitors. 


by  J.  Frank  Brumbaugh  KB4ZGC 


Trap  dipoles  using  L/C  traps  require  care- 
ful choice  of  components  and  adjusi- 
mcnt  before  use.  Traps  must  be  water- 
proofed, and  they  add  extra  weight  and  wind 
resistance  to  the  fjat-iop  dipoie.  Components 
used  to  construct  the  traps  arc  an  added  ex- 
pense. They  also  malte  the  antenna  more  vis- 
ible where  it  might  be  best  not  to  advertise 
the  existence  of  an  antenna. 

The  linear  trap  dipole  described  here  is 
constructed  entirely  of  wire — ^no  coils  or  ca- 
pacitors am  needed.  Any  adjustment  needed 
can  be  done  with  a  pair  of  diagonal  cutters. 
From  a  slight  distance  it  is  no  more  notice- 
able than  a  singte-wire  dipole*  Less  than  175 
feel  of  wire  are  requir^l,  and  it  provides  an 
isolated  half- wave  dipole  on  40,  20,  17.  15^ 
12  and  10  meters. 

Theory  of  Ofieratioa 

The  flat- top  is  a  half* wave  40  meter 

dipole.  At  five  measured  points  along  each 
half  of  ihis  dipole  single  insulated  wires, 
each  a  quarter- wave  long  on  10,  12,  15,  17 
and  20  meters,  are  soldered.  After  1  rimming 
to  the  desired  portion  of  each  band,  these  in- 
sulated wires  are  bundled  along  the  40  meter 
dipote  with  the  free  ends  towards  the  central 
feed  point.  The  assembly  is  then  held  logeth- 
er  neatly  with  nylon  wire  ties. 

These  quarter-wavelength  wires,  along 
with  the  part  of  the  40  meter  dipole  along 
which  they  extend,  become  quarter-wave 
stubs.  Because  the  end  of  the  stub  soldered 
to  the  main  dipole  is  shorted,  the  impedance 
transfer  presents  a  very  high  impedance  at 
the  open  end.  thus  isolating  the  remainder  of 
the  outer  ends  of  the  dipole  at  the  posiiion  of 
the  open  end  of  the  stub.  Thus,  a  half- wave 
dipole  on  each  band  is  provided. 

Const  ructioo 

Figure  1  illustrates  the  layout  of  one  half 
of  the  40  meter  dipole.  For  clarity,  the  quar- 
ter-wave insulated  wires  are  shojvn  expand- 
ed. Dimensions  are  given  calculated 
for  the  low  frequency  edge  of  each 
band. 

The  points  on  the  flat-top,  identi- 
fied as  A  through  E,  are  where  the 
insulated  wire  stubs  are  attached 
and  soldered. 

Table  I  gives  the  length  of  each 
of  the  quaner-wave  wires,  also 
identified  as  A  through  E.  Each  is 


identified  by  the  same  letter.  There  are  two 
insulated  wires  for  each  lettered  point,  one 
for  each  half  of  the  40  meter  dipole. 

Cut  and  strip  one  end  of  a  pair  of  insulat- 
ed wires — the  wire  gauge  is  not  important — 
of  length  A  from  Table  I,  Solder  the 
stripped  end  of  each  wire  to  the  two  points 
marked  A. 

Continue  as  just  described  unti!  you  have 
connected  the  proper  insulated  wire  pairs  to 
points  B  ihrough  D  on  each  half  of  the 
dipole.  Do  not  attach  wires  to  point  E  at  this 
time^ 

The  wires  at  point  E  will  be  attached  only 
after  the  40  meter  dipole  has  been  adjusted 
to  length,  so  at  this  time  use  tape  or  string  to 
bundle  the  insulated  wires  temporarily  to 
each  side  of  the  dipole  with  the  open  ends 
extending  towards  the  central  feed  point 

Adjustmeitl 

Step  1.  Feed  the  antenna  with  a  small 
amount  of  RF  ihrough  an  SWR  meter  at 
some  frequency  in  the  40  meter  band  where 
you  usually  operate.  The  SWR  will  probably 
not  be  1:1, 

Step  2,  Shorten  each  end  of  the  40  meter 
dipole  by  the  same  amount,  an  inch  or  two^ 
and  recheck  Ihc  SWR, 

Step  3.  Continue  repeating  this  step  until 
the  SWR  is  as  close  to  I :  I  as  possible. 

Step  4.  Check  SWR  across  the  band  to  de- 
termine the  2: 1  SWR  bandwidth. 

Step  5,  Attach  insulated  wires  at  point  E 
at  each  end  of  the  40  meter  dipole,  and  sol- 
der. Bring  this  wire  along  the  flat-top  to- 
wards the  feed  point.  Use  nylon  wire  ties  lo 
bundle  all  wires  neatly  agamsi  the  flat-top. 

Step  6.  Feed  the  antenna  as  described  in 
Step  1  in  the  20  meter  band. 

Step  7,  Remove  the  RF  and  shorten  the 
open  ends  of  both  point  E  wires  an  inch  or 
two,  and  repeat  Step  6,  for  the  lowest  SWR. 

8.  Continue  repeating  Steps  6  and  7  until 
the  SWR  is  as  close  to  1 : 1  as  possible. 
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9*  Check  across  the  20  meter  band  to  de- 
termine the  2:1  SWR  bandwidth. 

10.  Repeat  Steps  I,  7,  8  and  9  in  the  17 
meter  band,  carefully  shortening  both  wires 
connected  to  point  D. 

11.  Repeat  Step  10  in  the  15  meter  band, 
shonening  both  wires  connected  to  point  C, 

12.  Repeat  Step  10  in  the  12  meter  band, 
carefully  shortening  both  wires  connected  to 
point  B. 

13.  Repeat  Step  H)  in  the  10  meter  band, 
carefully  shortening  both  wires  connected  to 
point  A. 

This  completes  construction  of  the  linear 
trap  dipole, 

InstaHatJon 

As  long  as  you  remember  the  truism 
"higher  is  better/*  this  antenna  can  be  in- 
stalled as  a  flat-lop,  a  slopcr  or  an  inverted 
•*y"  Although  it  is  somewhat  more  broad* 
band  ihan  a  trap  antenna  using  L/C  traps,  the 
2:1  SWR  bandwidth  may  shift  somewhat  up 
or  down  in  frequency  when  the  antenna  is  in- 
stalled in  its  permanent  position.  It  is  unlike- 
ly to  require  further  trimming  of  the  quarter- 
wave  wires. 

For  the  purist,  attachment  points  A 
through  D  can  be  moved  slightly  closer  to 
the  Iced  point  during  adjustment  to  further 
reduce  the  SWR,  although  without  this  re- 
finement the  SWR  should  be  below  1.5:1 
over  a  fairly  wide  range  on  each  band. 

Although  this  antenna  is  designed  to  cover 
the  bands  from  40  through  10  meters,  it  is 
not  possible  to  include  the  30  meter  band. 
Each  half  of  the  lowest  frequency  dipole 
must  be  at  least  one  half- wave  long  at  the 
next  highest  band,  so  the  30  mcier  band  can 
be  included  only  if  this  antenna  is  expanded 
to  cover  80  meters. 

If  there  is  insufficient  space  for  the  full 

flat-top  length,  the  ends  of  the  dipole  can 

be  dropped  down  vertically  or  at  right  angles 

to  the  horizontal  ponion  with  very  little  loss 

of  capability.  Both  ends  should  be 

dropped  the  same  amount,   of 

course. 

For  those  hams  who  have  space 
for  a  long- wire  antenna,  this  linear 
trap  design  can  be  applied  at  one 
end  of  the  long  wire.  Constructed  in 
this  manner  a  long-wire  antenna 
will  be  fed  at  a  low  impedance  point 
on  each  band  since  it  will  effective- 


connected  to  the  dipole  at  the  point     Figure  L  Stub  attachment  points  on  one-haif  a  40  meter  dipole.     ly  be  fed  one  quarter-wavelength 
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1ab(e1. 

Stub  Lengths 

Point 

Length  (feet) 

A 

8.37 

B 

9.40 

C 

11.14 

D 

12.96 

E 

16.72 

from  one  end,  thus  eliininaiing  ihe  need  for 
an  antenna  tuner. 

For  those  hams  using  rigs  incorporating 
automatic  tuners,  an  SWR  of  1:1  is  possible 
with  this  anieima  on  aJl  bands  covered,  with 
the  possible  exception  of  the  very  wide  10 
meter  band. 

However,  if  carefully  adjusted  as  de- 
scribed herein,  no  antenna  tuner  should  be 
needed,  although  one  can  be  used  if  desired 
to  achieve  a  broader  bandwidth  at  low  SWR. 
It  is  also  probable  that  an  antenna  tuner  will 
match  this  antenna  in  the  30  meter  band,  al- 
though this  has  not  been  atiemptcd  here, 

Condusion 

With  three  insulators,  a  fccdiine,  less  than 
175  feet  of  wire  and  some  minor  clipping  of 
wire  ends  wiEh  diagonal  cuuers,  you  can 
have  an  effective  isolated  dipole  on  six  of 
the  best  DX  bands.  It  does  not  require  an  an- 
tenna tuner  and  it  is  probably  the  simplest 
and  cheapest  multiband  antenna  which  can 
be  constructed  by  any  ham. 
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Pico-J  rofis  up  and  hides  In 

his  4-ounce  pocket-sized 
holder,  wafting  like  the  Ge-j 
nie  in  a  iDottJe  titi  yoir  reed 
fuli-qu acting  signal  pgnch^ 

Cali  him  forth  and  hfs  glistening  black  weather 
sealed  iirtes  reveal  a  sieek  end-fed  haitwave  Br*- 
ten^r^a  ready  to  hang  an y^^^ here  Suspend  jn  the 
apa^trnent  ciosfet  oc  patio  doorway. 
Attacn  Pic&-d  to  window  glass  of      _ 
turtajrj  rod.  He  needs  no  radiass  tot  broad- 
band Jow-angla  omni  h&j^ave  gain. . 

Carry  Pice- J  wrih  you  for  emergencies  Hangi 
in  the  motei  wnen  on  the  rsad,  He  improves 
range,  boosts  reception,  saves  baoenes. 

Fico-J  com6&  ready  for  work  with  72"  isolated 
ooexial feediine  and  gc4d  pin  BNC.  ^ptcaJ 
•dge^to^edge  SWR  ufxJer  1  ^:r  Hand-crmned 
in  the  USA 

Mod*ia   AntennasWesti 

94605         44^i4-iz      800-926-7373 
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Packet  +  AMTOR  =  FACTOR!! 


FACTOR  is  a  new  AEO  radiotddyp  mode  dc^tikipcd     port,  full  catlap  support,  and  betiej-  ciror  dctetaioo  ol 
in  Germany.  Thcprotocoihasbccn  JtAcribcdinCQ-DL    packeL 

and  OEX  publications.  Yhc  PacConim  PacTOR  controlki  is  produced  luider 

exdusive  ticeitsc  fitun  Xbc  German 


PacCojnin's  PacTOR  eon  trailer  Teal  tires; 
«   Supports  PACTOR.  AMTOR  < 
and  RTT\'  modes 


ON -line  data  compression 
Automatic  speed  adaptation 
15  stattjs  TEDs 
Built  in  Message  System 


ck^^kipers.  List  price  is  S289.**5 

Error-free  data  Iransoiis-  ^     ^   __^ 

'  The  PacTOR  unu  also  ^pports 

*'°°  AMTOR  and  RTTY  operstton 

Four    limes    faster    tban  maJdngii  ideal  ftirailtnixlcs  of!  TF 

oi>era[it»n.    It  ^ill  accept  a  tall  in 
ciLhcr  PACTOR  or  AMTOR  and 


AMTOR! 

EED  Tuning  indicator 

AntQinatlc  logbook  function 


automaiically  respond  in  tht  cor- 
rect mode.  PacTOR  commantl* 
are  Aimilajr  to  packet  comm^inds 
and  are  easy  to  karn  and  u.'^t. 


accessable  over  the  air 

PACTOR  was  designed  io  m^rcorac  llic  sboncomin^  Compleie  aokateur  caHsigns  are  supported, 

of  bo<h  packet  aitd  AMTf )K  for  HI  operation.  U  coin-  i^^ZP  Electronics carrie?^ ifae  full  PacComra  j[^iodurf  tinc 

bmt&  the  .ynall  frame  st/e  and  synchronous  tiaiuisJiake  including  the  PacTOR  conlrollcr.  Call  or  wnic  for  more 

mode  of  AMTQR  Writh  ilic  fuU  ASC II  cliaf aacr  set  &i^  iufofmation  and  o^t  specLal  introductory  price    Wc  alio 

-£-  —  -.-  carrv  ScvftWhshis  Terrain  Aiulv^  pactagt:  for  VHP 

I     11      ,       TWT'^/'tTJ  pn>pagaiionsiud»es(5eeAprilOSTpg3l)3orCOpgl30). 
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lectron  ics       321  East  Shore  Trail  Sparta,  NJ  07871 


RF  POWER 
AMPLIFIERS 


NEW! 

400 

WATTS 

AVG. 

(144-148  MHl) 


Pin     Poul    Ic  fialn/NF    (13JV) 
Model     (W)      (W)    (A){dB)  (dB)      1V*« 


59  NIHZ- 

0503G 

0S08Q 

05O8fl 

0510G 

0510R 

0550G 

0550RH 

055ZG 

0552 RH 

144  liH2 

1403G 

1406G 

1409G 

1409R 

1410G 

1410R 

t4t2G 

1412R 

145(H] 

1450RH 

14&2G 

1452RH 

1454G 

1454  RH 


1-5 
1 
1 

10 

ID 

MO 

5-10 

2M0 

25-40 


10-50 
170 
170 
170 
170 
375 
375 
375 
375 


6  15/0,6 

28  15/0,6 
28      -h 

25  15/0,6 
25      -/- 

60  iWM 
60      -i- 

55  15/0.6 
55 


LPA 

Sl3n<iard 
Repeater 
Standard 

Repealer 
HPA 

Repealer  H  PA 
HPA 
RiepeaterNPA 


1-5 
25 

a 

2 

10 

10 

?M5 

25-45 

5 

5 

25 

25 

50-100 

50-100 


10*50 
100 
150 
150 
160 
160 
160 
160 
350 
350 
350 
350 
350 
350 


6  15/0.6 

12  IS^OS 

25  15/0.6 

24  -h 

25  15/06 
24  + 
20  15/0.6 
19  -h 
56  15/06 
56  -h 
50  15/0.6 
50  -/- 
40  15/0.6 
40  -^ 


LPA 

Standard 

Standani 

Standard 

Staretanl 


HPA 

Repeater  KPA 
HPA 
Repealer  HPA 

HPA 

Repeater  HPA 


2203G 

22100 

2210R 

2212G 

2212fl 

?250G 

2250  RH 

2252  Q 

2252f^ 

22S48 

2254 RH 

44aiiH7 

4403G 

4410G 

441  OR 

4412G 

441 2R 

4448G 

444afl 

4450G 

4450RE 

44520 

4452nE 

4454G 

4454 RE 


1-5 
10 
10 
30 
30 
5 
5 
25 
25 
75 
7S 


10-40 
130 
130 
130 
130 
220 
250 
220 
250 
220 
250 


6 
20 
19 
16 
15 
40 
40 
3fi 
36 
32 
32 


14/OJ 
14/07 


14/0,? 


14/OJ 


14/07 


14/07 


LPA 

Stsndam 

Ftepeater 

Stanclafd 

Repeater 

HPA 

nPpGfPSf  HrA 

HPA 

Repeater  HPA 

HPA 

RepeatEf  HPA 


1-5 

10 

10 

20-30 

20-30 


! 


5-10 
5-10 
25 
25 
7§ 
75 


7-25 
100 
1D0 
100 
100 
100 
100 
175 
175 
175 
175 
175 
175 


4  12/lJ  LPA 

19  12/1.1  Standard 

1 B  -/-  Repeater 

19  12/1,1  Standard 

IB  -/-  Repeater 

22  12/t,1  HPA 

22  -/-  Repeater  HPA 

34  12/1.1  HPA 

34  -h  Repeater  HPA 

29  12/1.1  HPA 

29  -h  Repealer  HPA 

25  12/11  HPA 

25  -h  Repeater  HPA 


I  111 


MODEL  1410G  MODE!  1450G 

STANDARD  HfA 

Atl  amplifiers  (rwn-rpti)  are  linear,  a!!- mode  with  fully 

automatic  T/R  switching  and  PTT  capability  The  receive 
pieamps  use  GaA$  FET  devices  rated  at  .5  dB  NF  w?ith  -t-IB 
dBm  3fd  order  ]P.  LPA,  Standard  arid  HPA  amps  are 
jntennrttenl  duty  desigi  suitable  for  base  and  nobite  operation. 
Repeater  amps  are  (XtntinuQus  duty,  class  C. 

Amplifier  capabilitle*:  Higrhpqw^r,  nancM  or  wideband, 
100-200  MHz,  225^00  MHz,  1-2  GHz,  Military  {2ev). 
Cofnmefcial  etc  -  cmsull  factory.  A  complete  line  of  fix 
[Xeamps  also  available 


RX  Preamplifiers 

NF    6ali 

Band     Mode)    (liB]  (dB)  Connecttf 


50  MHz 
50  MHz 
144  MHI 
144  MHz 
220  MHz 
220  MHz 
440  MHz 
440  MHz 
12  GHz 
12  GHz 


O520B 
0520N 

1420B 
1420N 
22200 
2220N 
4420B 
4420N 
1020B 
1020M 


5 
5 
5 
5 
.5 
.5 
5 
5 
.9 
M 


25 
25 
24 
24 
22 
22 
18 

ia 

14 
14 


Coimft  VMT  iicaf  imler  or  %nd  (ftB(%  lor  fis^hsf 
product  fr^tomiatjon  All  f^oducts  Made  m  USA. 


TESYSTWS  TiL  13101  476-3591 
PO.  Bflx2&«45  RX  [311^473-4031 
Lm  k^tkti.  CA  3D02S 


CIRCLE  16 1  ON  READ0I  SCR  VICE  CARD 


dRCLE  232  Oftf  READEA  SERVICE  CAJtO 
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SWGU  POIW 
GROUNDING  PANft 

1  S&  PIUG-IN  AC 

POMR  PRonaoR 

COAX  PRonaoR 

SINGLE  TtliPHONi 
PROTtaOR 
rftOUmiNG  HAROWAM 

mm  mouNjwG 

CONHGURAIIONS 
JOINT  CONIPOUNO 


f 


§ 


I 


YOURS  FOR  ONLY.. 


ffiforfflaffoii 
on  Mils 


mrr  f  500 


Power  Line 


Telephone  Line  Protector 

IS-SPTL 


Omx  Protector 
tS-SO  SERIES 

Single  Point  Ground  Plate 

12"X1 8  ■Overall 

(Aluminum  or  Copper) 


f^wer  Line  Protector 
lS-PLDO-120 


Coax  To  Ant 


To  Telco  "^ 
To  Perimeter  Ground  System 

TYPICAL  INSTALLATION 


1-1/2"X10' Copper  strap 


CORPORATION 


®    P.O.  Box  9000  •  Minden,  NV  89423-9000 
(702)  782-2511  or  {800}  325-7170 
Fax  (702)  782-4476 


emciE  49xm  neAjDiLlii^iiviti  card 
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Feedback 


In  our  continuing  effort  to  present  ttie 
best  in  amateur  radio  leatures  and 
odumns,  we  recognize  the  need  to  go  di- 
rectly to  the  source — you,  the  reader  Axti- 
des  and  columns  are  assigned  feedback 
numberSp  which  appear  on  each 
artide/column  and  are  also  listed  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  thts  page.  On 
the  card,  please  check  the  box  which 
iionestly  represents  your  opinion  of  each 
aj^cle  or  column. 

Do  we  really  read  the  feedback  cards? 
You  beti  The  results  are  tabulated  each 
month,  and  the  editors  take  a  good,  haid 
look  at  what  you  do  and  don't  like.  To 
show  our  appreciation,  we  draw  one  feed- 
back card  each  month  and  award  the 
lucky  winner  a  free  one-year  subscription 
(or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out  the 
Product  Report  card  and  the  Feedback 
card  and  put  them  in  an  envelope?  Toss 
in  a  damning  or  praising  letter  to  the  edi- 
tor while  you're  at  It.  You  can  also  enter 
your  QSL  in  our  QSL  of  the  Month  con- 
test All  for  the  low,  low  price  of  29  cents! 


1 
2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 


Letters 

Never  Say  Die 

QRX 

Indoor  or  Window-Mounted  DIpole 

SiX'Band  Linear  Trap  Antenna 

10  Meter  DSB  Transmitter 

Calibrated  Signal  Generator 

Receive  Converter  Adapter  for 
2  Meter  Transceivers 

Review:  MFJ-9020 

Eight  Channel  A-to-D  Converter 

Review:  The  Yaesu  FT-415 

Protected  AC  Outlet 

Ham  Help 

Hamsats 

Homing  In 

ATV 

Circuits 

Above  arKi  Beyond 

Special  Events 

Ask  Kaboom 

New  Products 

QRP 

RTTYLoop 

Hams  with  Class 

73  international 

Barter  'n'  Buy 

Dealer  Directory 

Random  Output 

Propagation 

Updates 


Enjoy  NEVif 
CLIMmNG 
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YOUR  TOWER 
AGAIN 


Are  vou  too  scared  or  coo  old  to  mm?  Never  dinb 
BQaff\  with  this  tower  and  devator  tram  system 
vovager  towers  are  t3  and  1S  hch  triangular  stmt:- 
tures  stackabfe  to  any  hegrrt  *n  7  vz,  s  5/4'  or  10 
section  imgttB.  Ea5y  to  ifHtai  hinge  t3Ke.  w^k  up 
erection.  Ne)(tplLirTt)towrwTtfnev*g  txitsiiDase, 
Mount  rotor  and  large  heavy  bearm  on  Hazir  tram 
ana  Witt!  one  hand  wind!  to  top  of  tower  for  ngrma 
operating  oosftiai  Safecv  looc  system  operates  whie 
raisinQ  Of  (owermg.  At  test  a  ctieao.  oxivenient  arjo 
safe  way  to  nstall  ancJ  maintain  your  oeam.  This  s  a 
deluxe  ttMBT  system  ttiat  vou  can  enpy  today 

SPEaAL  TOWER  PACKAGi:  SO  ft  Ngll  by  18"  ^ce 

TOwer  \c(L,  concrete  focjcing  section,  nnged  bme, 
HA2B?  kft,  Phity^tran  guy  wires,  rumbudies,  eanti 
screw  ancfiors,  I0r  mast,  ttnst  bearing,  tooi  kit. 
ground  rod  and  damp,  rated  a  1 1  s  sq  ft ,  ^tenna  loKl 

@  100  h*3H^  $1974^95. 
HAZERKJTS 

HA2ER  2  for  Rohn  25'hw  duty  afcjm  12  sg  ft 
wnd  load  334.93 

H«ER  3  for  fiDhn  S^td  aiun  g  sq  Ft 

Wind  iGsd  3SZ95 

HAZER  4  for  Rohn  25-hv¥  galv  S0 16  sq  ft 

wind  load  503,95 

TB-25  BaU  thrust  bearing  ta'  max  rrast  dia     7C95 


1 
1 

1 

I 


Satisfactt^n  gua-ane««a  Caa  today  ard  order 
by  visa.  M/c  or  mall  cheat  immeaiace  deiivery. 

&en  Martin  Engineering,  Inc. 

RK  5p  BOX  323, 
Boonvllle.  AID  SS233 

81 6-88  2-273  4 

fAXi  816-882-7200 

CIRCLE  72  OH  READER  SERVK^CARO 


ELECTRONIC 

COMPONENTS 

Whether  you  order  1  part  or 

all  38,904...MOUSER  stocks 

gnd...ca^  ship  today!! 

t^^^^':     CALL  '^ 


FREE 


mm 


^55?E 


58te<  >  Rocking  LooHorw  Hattonwrtd* 


MICROWAVE  TRANSVERTERS 


SHF  1240  Co  mpf ere  Transverter 
5HF  S TSTEMS  h*o  tune  kmur  uansverters  and  transvcftef  Ms  tor 
902  12^,  1296.2304,  24O0.3*Se  MHz  AH  use^ If  9138V  Ki& 
indude  iHExer  artd  LO.  P.C.  boat^  xial  and  al  oatiponafits.  Bui 
ufT(Ts  iffCiuiJe  !  F^.C  swicrtboard.  conriectors  and  campact  low 
prD'ite  noyiifig,Oi)erfPS)uency  ofilior^  m  amaittir  ^nd  avadaote 


SHF some 

^F1240K 
SHFIZeSK 
SHF^WK 
SHr24DlK 
5HF345eJC 
SHF^EOK 


K(tSi39  9iia!lS265 

Krt$140  6uUtS2SS 

KjC$205  Buit^25 

KitSiSS  BuUtS255 

KflS205  EuEfSGJS 


129M3flQ  Mm  lOmW 

1  Z&a-1 272  Oscar  KUfic  lIOttW 
Z384-Z30SMKZ  IfflmW 

Z4I>0  MHz  MDcfe  S  fCT  Com 
345^3460  MKi         10mW 
S760  MhUnZ96  IF    d.S^nW  KtttTD    ButitS260 
AS2K  4ZIM50  MHi  lOm  IF  lllmW   RSt50    B'jiflS27S 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 
Box  2310,  RR1    Tmy,ME04&e7 


(207)  948^741     FAX:  (207)  948-5157 


MfCROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

LJne«r  Pow^  Amp^ 

forSSB,  ATV,  FM,  902— 1296— 2304^3456MHz 


2303  PA 
Z)t8  PAM 
2335  PA 
2340  PA 
23  ?0  PA 
331fl  PA 
3335  PA 
3310  PA 
432  PA 


l0mWln3WDUt 
OSW  inlaw  out 
10Wm35WDLjt 
IWinSSWout 
5Wrn70Woirt 
1Win20Wout 
14Win4aWout 
lOmWin  IQWotit 
70mW  in  18W  ajl 


1240-130G  MHz 

1240-1300  MHz 

1240-1300  MHz 

1240-1300  MHi 

1240-1300  MH2 

902-938  MH2 

902-923  MHz 

ffl}2'92SMH2 

420-450  MHz 


S130 


S35S 

se9S 

S275 
$335 
1150 

Sieo 


TjiR  Switdiljig  available,  all  13.8  VDC  /Somp  ivaJEabfe  In  kit  totm 
Low  Noise  Pre  amps  &  preamp  kits — 432.  902,  1296, 
1691 ,  2304,  2401 ,  3456  MHz.  5.7  and  10  GHz. 

33iMA  pfBamp  MBH¥  902MHz  13.BV    f  95 

23I.NA  pre^mp  .edONF  i29i6UHi  IS.SV    $  95 

13LNA  pfeamp  JdBNF  2300-2400  MH^  13.flV    $130 

leaiLtJAWP  preamp  1dB^F  iSStMHZnjaslfiwunieid  i3.flV    $140 

40T7LWAK     preampkil  400-1700  MHz  .edB    $40 

PreaJTip  kits  lor  2304- to  GHz  Write  or  Call 

CALL  OR  WRJTE  FOR  MORE  INFORMATION 
DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 
a  ox  23 1 0 ,  PI  R 1     Troy,  M  E  04987 


(207)  948-3741     FAX:  (207)  948-51 57 


MICROWAVE  ANTENNAS 


Loop  Yagis.  Pow^r  Dividers,  Stacking  Frames,  CornpJeta 
Array  oi  902.  910,  1269.  1296,  1691,  2304,  2401,  3456 
MH2,  For  Tropo,  EME,  Weak  Signal.  OSCAa,  ATV,  He- 
^t&a\&s,  WEFAX,  CofTimeinciat  potrtl  to  point.  Avai&able  in 
kit  lorm  or  assembled  and  tesled. 


33331TK 

25*51  YK 
2445LVK 
I844ir 
23S6LyK 


339t 
4501 
45el 

55fil 


134SLYK  45el 
94SLVK     4Sd 


$9500 
$105.00 
S10800 
17900 
17900 


kx^y^Kit  90eWt£   1B^d&S950Q 

kjopf^^         t296IIHc  21dei     I  9600 
knpYa^Ki         t2e9IIHz  21 
loopYi9fMn«L)  1G91  MMz   21 
SupertooperKt     1296MHz   22dB' 
kX^YopId         2304  MHz   2ldBi 
toppYagiKit         345eilH2  ^fSi 
Other  modeis  avajialile.    Cai  or  write  for  catalog 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 

&)x  2310,  RR1    Troy,  ME  04987 

(207)  940^741 

FAX:  (207)  948-5157 
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Kumber  6  on  your  Feedback  card 


10  Meter  DSB  Transmitter 

Easy  to  build  and  no  tuning  required 


by  Carl  Lystar  WA4ADG 


Here  is  an  ideal  construction  project:  a 
no-iunc*  1-wati  ouipui,  CW/double- 
sideband  transmitter  which  is  a  breeze  to 
build,  and  low  cost  to  boot!  The  heart  of  ihis 
unit  is  a  small  precision  oscillator  that  is 
used  as  a  28.322  MHz  clock  on  coiTipuler 
video  cards,  and  is  available  a!  a  cost  of  only 
a  few  dollars.  How  convenient  1 

Bill  Brown  WB8ELK  alerted  me  to  the 
availability  of  this  jewel  and  asked  if  [  could 
come  up  with  a  simple  DSB  transmitlcn 
Never  being  one  to  turn  down  an  interesting 
chatleng^t  1  decided  to  design  a  simple  but 
versatile  unit  that  could  be  used  in  DSB  as 
well  as  CW  modes.  In  order  to  keep  cost  lo  a 
minimum,  I  chose  to  use  readily  avaitable 
pans  and  incorporate  some  of  the  latest  tech- 
nology components  in  the  design,  along  with 
a  whopping  SLSO  final  transistor!  TTie  LOtal 
cost,  including  commercially  made  PC 
board,  is  about  $25. 

I  hope  a  large  number  of  experimenters 
cake  this  project  to  heart  and  that  the  fre- 
quency of  28.322  MHz  becomes  a  new 
breeding  ground  for  tinkering-minded  hams. 
[Ed.  Nore:  Oiher  frequencies  can  he  cimom 
ordered  -  see  the  Parts  List  for  details.} 

Why  Double-Sideband  Suppressed 
Carrier? 

This  question  is  all  a  matter  of  dollars  and 
sense*  The  traditional  SSB  transmitter  re- 
quires some  form  of  expensive  filter  to  re- 
move Ihc  undesired  modulation  sideband 
and  pass  the  desired  one  on  to  the  remaining 
electronics.  Of  course  there  are  ways  to  pro- 
duce an  SSB  signal  that  does  not  require  a 
crystal  filter.  1  have  seen  articles  on  "rolling 
your  own"  filters  from  cheap  surplus  crys* 
tals,  but  all  of  these  methods  are  well  be- 
yond the  capability  of  the  beginner.  The  old 
adage  *'Keep  it  simple  stupid"  cenainly  ap- 
plies here;  we  don't  want  people  getting 
"Pink  Tickets"  from  the  FCC  because  their 
home-brew  transmitters  are  contaminating 
the  air  waves. 

It  is  true  that  doubie-sideband  modulation 
consumes  extra  spectrum  space.  I  would  not 
even  consider  building  a  DSB  transmitter  for 
any  frequency  below  the  10m  band.  DSB 
modulation  has  several  advantages  that 
make  it  the  ideal  choice  for  this  project* 
First,  a  DSB  signal  can  be  received  by  all 
who  own  DSB  or  SSB  receivers.  1  have  read 
that  a  direct  conversion  receiver  will  not  re- 
ceive DSB  signals,  but  this  is  a  minor  con- 
cern. Second,  a  DSB  suppressed  carrier  sig- 


Photo.  The  10  merer  DSB  transmitter.  The  main  transmitter  is  capable  of  100  milliwatts.  The 
small  amplifier  board  will  provide  you  with  a  i-wmt  oinpuL 


nal  is  more  efficient  than  simple  AM  modu- 
lation. Third,  and  most  important,  a  DSB 
signal  is  very  easy  lo  gentrdLiellEdjiote: 
Please  note  that  you  need  at  least  a  General 
class  license  to  operate  DSB,] 

DSB  Suppressed  Carrier  Modulation 

To  understand  DSB  suppressed  carrier 
modulation,  a  quick  review  of  its  close 
cousin,  AM  modulation,  will  help.  In  AM,  a 
carrier  is  modulated  by  varying  the  ampli- 
tude of  the  RF  signal  at  an  audio  rate;  this 
can  be  accomplished  by  the  use  of  a  modula- 
tion transformer  or  by  modulating  the  DC 
power  applied  to  a  low  level  amplifier  stage 
in  the  transmit  chain.  The  resultant  signal  is 
a  mixture  of  the  original  RF  frequency  plus 
(the  sum  of  the  RF  frequency  and  the  audio 
frequency)  and  (the  subtraction  of  the  RF 
frequency  and  the  audio  frequency).  These 
sums  and  differences  are  referred  to  as  the 
upper  and  lower  sidebands,  respectively. 
TTiey  contain  all  of  the  intelligence  associat- 
ed with  the  AM  signal;  the  presence  of  the 
carrier  is  simply  wasted  energy.  It  would  be 
much  more  efficient  to  eliminate  the  carrier 
and  devote  the  entire  transmitter  power  Lo 
the  sidebands.  This  is  precisely  what  is 
achieved  with  DSB  suppressed  carrier  mod- 
ulation. Due  to  the  fact  that  both  sidebands 
are  mirror  images  of  each  other,  they  contain 
the  same  information.  For  even  greater  effi- 


ciency, we  could  eliminate  one  of  the  side- 
bands by  the  use  of  an  expensive  crystal  fil- 
ter, and  transmit  a  single  sideband  signal. 
However,  for  our  simple  transmitter  we  shalE 
be  content  with  a  low-cost  DSB  signal. 

Circuit  OperatifRi 

1[  would  be  easy  to  breeze  through  this 
section  with  only  a  cursory  description  of  the 
circuit  functions,  however  I  would  feci  like  I 
was  cheating  you  if  you  did  not  fully  under- 
stand the  operation  of  what  you  were  build- 
ing. Part  of  the  appeal  of  ham  mdio  is  learn- 
ing the  innemnost  secnets  of  the  equipment 
that  you  are  operating,  so  I  shall  endeavor  to 
explain  the  purpose  of  each  and  every  com- 
ponent in  this  devicel  See  Figure  1  for  the 
schematic. 

The  Oscillator  Section 

The  oscillator  module  produces  a  4-vofi 
peak-to- peak  square  wave  at  28,322  MHz, 
which  is  the  carrier  frequency.  The  output  of 
the  oscillator  is  capacilivcly  coupled  to 
transformer  TI  by  capacitor  CI.  Only  a 
small  portion  of  the  4- volt  signal  is  needed, 
so  resistor  Rl  reduces  the  level  applied  to 
Tl.  Tl  serves  an  unusual  function  in  this  cir- 
cuit, tt  is  used  to  convert  the  square-wave 
output  of  the  oscillator  into  a  sine  wave.  This 
is  accomplished  by  the  resonant  action  of 
TTs  primary  and  capacilor  C3,  The  sharp 
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Figure  L  Schematic  diagram  of  the  10  meter  DSB  exciter  board  and  the  optional  I -watt  power  amplifier. 


rs  which  occur  at  each  half  cycle  of  the 
square  wave,  coupled  into  Tl  by  CI,  excite 
the  primary  and  store  energy  in  the  ioroid 
core.  The  resonant  properties  of  Tl  *s  prima- 
ry and  capacitor  C3  convert  the  stored  ener- 
gy into  a  very  respectable  sine  wave  which 
is  coupled  out  of  Tl  by  the  8-tuni  secondary. 
1  actually  built  a  transmitter  withooi  ihis 
square-lo-stne-wave  converter  and  it  per- 
formed very  welL  However,  I  was  able  to 
delect  an  increase  in  carrier  suppression  with 
the  converter  in  place.  These  three 
parts  are  a  small  price  to  pay  for  in- 
creased performance. 

The  Mixer  Section 

Across  the  secondary  of  Tl  is  ap- 
proximately 0.6  Vp-p,  which  is  ap- 
plied to  the  double-balanced  mixer 
module  U2.  The  mixer  is  one  of  the 
**high-tech"  devices  used  in  this  de- 
sign. It  replaces  a  handful  of  trans- 
formers and  matched  diodes  with  a 
small  package,  pretested  and  guar^ 
anteed  to  meet  published  minimum 
specs.  From  the  mouth  of  experi- 
ence I  can  tell  you  that  trying  to 
*Voll  your  own"  double- balanced 
mixer  is  no  fun*  These  devices  arc 
true  marvels  and  have  many  differ- 
ent uses. 

I  have  exploited  two  different 
propcfTies  of  double-balanced  mix- 
ers in  this  circuit:  the  traditional  use 
as  a  mixer  for  the  generation  of 
DSB,  and  as  a  controlled  attenuator 
for  the  generation  of  CW.  Switch  SI 
selects  the  signal  source  that  is  fed 
into  the  IF  port  of  the  mixer. 

The  IF  port  is  connected  to  the 
diodes  which  form  the  active  por- 
tion of  the  mixer.  In  DSB  mode,  au- 
dio is  directed  into  the  mixer  diodes 
from  the  audio  amp  and  filter  com- 
posed of  IC  U4.  With  no  audio  volt- 
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age  present  at  the  diodes,  the  mbcer  does  not 
pass  the  carrier  energy  on  to  the  remaining 
stages*  When  audio  drive  is  applied  to  the 
diodes,  they  begin  to  conduct  and  perform 
tlieir  function  as  a  balanced  mixen 

The  amplitude  of  the  sideband  energy  out- 
put is  proportional  to  the  audio  drive  inpuL 
The  carrier  is  removed  by  the  action  of  the 
mixer;  only  the  sidebands  are  contained  in 
the  output. 

The  lerni  "cannier  suppression"  is  a  ratio 


of  the  energy  output  of  the  mixer  with  full 
audio  drive  applied,  and  the  output  of  the 
mixer  with  no  audio  drive  applied.  Carrier 
suppression  is  expressed  in  dB  and  can  be 
considered  as  a  **quality  factor*'  in  compar- 
ing  the  performance  of  various  types  of  mix- 
ers. This  transmitter  has  attained  a  measured 
canier  suppression  of  45  dB,  which  is  a  very 
tmpresstve  perfonnance  for  such  an  inexpen- 
sive circuit  I  have  spent  long  hours  improv- 
ing this  circuit  to  achieve  such  a  level,  one 


Figure  2.  (a),  PC  board  foil  pattern  for  the  main  DSB  exciter,  (b).  Paris  placement. 
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ovon  a  I  ape  recorder 

moior.  Ryns  on  9 

VDC. 

VS'l  Ml S6.9S 


L>aHT@EAM 
COMMUNICATORS 

Tian^itiiti.,  s\javQ  s/vef 
\nitvti6  baam  up  io 
30'— li-si!  simply  lens- 
OS  lo  go  up  to  '-i^  Ttiiio' 
Humtrse.  usfis  30  kH£ 
carrier  Gr<»ai  lor  wire' 
%«  oarpttonm  o*  un- 
del«cuiMe  "byg  " 
tranvmawf  '*■  fvccfv- 
^I'wi.  l6S6     si 9.05 


$S9/^ 


NITS 


SHOWN 


Picktti^unillhflr'sri^foryoij.  All 
unlla  iran&rrrt  slablE?  signal  ir  68^ 
1  oe  MH?  FM  bind  upto30C'  except 
for  hi  power  FM-4  Ihal  goes  up  lo 
l/2nidlo. 

F^'1,b#5icunfl $5.95 

F^'2.  as  above  bui  wHh  addpd 
nulxe  preamp        .    .    ,       $7.95 
FM  -4 .  king  range,  high  power  wilh 
vi»ry  sensrtive  audio  sedun.  picJa 

lipvotceslD'away Sl4.dS 

MC- 1 .  [m-i3ture£efESi««  mi(#caf  ■ 
nidge  tor  f^  1-2.4  ,  .  ,  .  .S£j» 


PACKET  RAEMO 
Jin  tint  nmttam  art  avMifiie 
tsr  tfw  Cgmmodgt  P  EP-B4A] 
or  me  «U-PC  iP«U).  E»y  «r 
semo  I  NO  TUNfNG'  In- 
c^jOh  F^EE  dnk  loffaan.  PC 
Bom  aAd  Fui  Doctfti4itiaion 

KH      P^&IA......     1699$ 

PdU S»9& 


LO  NOISE  PflEAHPS 

Maica  tt^a!  -^ciever  come 
AUVE?  SmAJi  size  fpr  aofiy 
instatetew  Mitti  l#<0  tixiad 
w^nM.  tar  peak  psilottnanDt 
EjucsttBTit  ^aln  and  nosa  K^ 
ure — guaranie«d  to  improve 
racepl^on;^  Specify  oan-d 
5M— PR-10,  220  WHi— PH- 
20.44Qi«lz— PfMO 
Eacftkit,„ S17  9S 


TELEPHONE 
TftANSUITTER 
iWFifV-sized  with  pfOlOfi- 

sional  porformance 
Seff-pov(fered  from 
phon^  lin^e,  tranamii^ 
in  FM  braadcasc  band 
up  io  V4  milo.  Ins-lalis 
easify  anywhOfe  on 
phone  fina  or  insida 
phone  I 
PB-1  kit   .        .  514.96 


NEW 


SPEAKER  PHONE 

Talk  ori  itm  phorx!  honds^ree,  ^^ai  lO  pul  tn 

shop  or  ^haj^k.  press  lh«  motion  to  ansvirerr— rw 
itiual  phanfl  needed.  Works  same  as  tommgr- 
ci$l  unile.  Ttilk  from  anywhere  In  rooTn.  phane 
iin*  powered— no  battery  needed.  Sup&r  tor 
Family  and  con  lore  nee  calls  or  buy  iwo  tor 
tiandft  IrM  intortoiYi^  Add  our  ca£«  set  tor  a  pro 
look. 
SP-1  9!SS35        CflSe-CSP  $12.96 


FM  RADIO 

Full-fledged  super'hel' 
microvoJt  sensili'i^ity, 
\C  detMlor  arwJ  10  7 
MHz  IF    Ttines  Sid 
FM  broadcasi  band  as 
well  as-  Jargc  poflion^ 
Dci  eacti  end  Ideal  tor 
'  tiug"  rer^iMr.  hot^ 
by  erperimenis  or 
even  as  FM  radio! 
FR-1  kit  Si9  9S 


SUPER  SLEUTH 

A  super  sensilive  arri- 
plidof  whicn  WfN  pick 
yp  a  pin  drop  al  TS 
faeli  Gr^ai  for  monl- 
ionrtg  baby's  lOom  or 
as  general  purpose 
arnpiifier  FuRZWrrns 
Output  ftuna  on  6  lo 
til  tfoni.  us«s  ft-*5 

Ofiin  5(»ak0r 


BROADBAND 
PREAMP 

Very  pDpjIar  sensitive 
al^purposa  pre  amp, 
ideal  for  sCanneF, 
TVs,  VHF/UHF  rigs, 
coimt&f^  Lono^se.  .20 
dB  gam.  t&O  KHj^i 
GHz,  9(V"  12  VDC  op- 
eraiion. 
SAr7  Ml  ti4.ga 


FANTASTIC 
FM  TRANSCEIVERS 

ByrstTMEStZED ISfO  CFtYSTAi^S 

Ramwy  tuedkt  ma  price  barrier  on  FftI  rigs'  The  FK  :is  kteiA  tor  ihaci, 
portaislfl  or  mobMe  The  wide  frequency  leverage  artd  progfmmitole  fe^ 
pMitr  apiiis  mafaH  iha  FX  ihe  pei'teci  rig  tor  Amaiaur,  CAP  v  MAAS 
appbaUons  Packeleen  reaty  apfvactHe  Itie  dnicaled  packet  port 
Tmi£-FM'  bgnaJ  mt^^nMrn^mi Tffl awiefiif^.  High  speed pwfcet? 
. . .  .tio  probtoni  TwB^w  dtoda  programnied  channeii.  5W  RF  outptM, 
WiMnvtfuei  cor<hrervon  rscaiiver  and  prw/tm  EASV  iiaaaiiftiy  Wfiy  pay 
iBOfvtv  a  used  tor^ign  rig  vvhen  you  can  ha<iie  one  AMEFtlCAN  MADE  |by 
you|  tor  Ivaa.  Cdmea  con^itaie'  iess  case  ano  ^wak^r  mmt  OrOm  or 
<  and  kfso&  904 1(x  dtaf  piD  tocriL 


$149 


95 


FX<S23UI|1ii«UiMrt|  .....*..... t14ft,i» 

Fx-440kjtra^iyiiiK4  .... ...,..,.,.....ii«js 


2  MTU  &  220  BOOSTER  AMP 

H*r«'e  a  grvai  booster  for  any  2  rne!er  or  220  MH2  liand-hild  unil 
Tneae  power  poos^t^rs  deliver  ov«r  30  thi^^  of  output,  aitowirv^  you  to 

hit  ttw  r^fpeator'i  lu<l  QuieCHig  ¥*+iile  ihe  townoiSO  preamp  r^fnartfabfy 
improvers  foceplnon.  Ramsey  Eiecironlcs  has  sold  inauA^itd^  o'  2  mei^f 
amp  k^Es.  but  raw  we  Offer  comp^eT^ty  Wired  and  tottiad  2  rrietor.  aa  welt 
as  220  MH2,  unite.  Both  hava  all  tlie  fealurea  ot  t^a  hlgih-pricec)  boosi- 
ers  al  &  Iraclion  o^  it>e  cosl. 
PA- 10  2  MTR  POWER  aCX)STER(10Xpoi»Broain) 

Fu4ly  wired  &  Tested  SQ&.95 

PA-'^O  220  MHz  POWER  BCK>3TBR{e  X  power  g«Jn| 

Fdly  wirod  &  lesled , .      ^ $BB.95 


akmt 


«Hh  tWM  •# 


f 


QRP  TRANSMITTERS     HAM  RECEIVERS 


2D,  3D,  40,  BOM 
GW  TRANSMmERS 


Join  jfie  rtfi  on  ORPI  Thousands  of  these  mini-rige  hane 
been  waUi  and  tors  of  D3C  coraads  hAw*  ixMn  mad* 
tmaQirw  worHang  Eastern  EiiRipe  itiHh  a  S3D  dwiul- 
ler— ihai'i  turn  fwfio  al  its  Isestf  These  ON  ngt  are  ideal 
>naies  to  thfr  ^^o^vers  al  i^gtc  Tltay  have  twoHpmuon 
vartatM  ^TfUai  vormn  foAfr  pqprtlir  QRP  XTAL  Actod- 
iNd>.onawiN Output  and  bLA-insMiWUiswnc^  RuntOfi 
ifVDC  Addourtnattjiing  case  and  knob  set  tor  a  hand- 

ytwcTiQicecilbende.  --. ........     «B9i 

CSpac%  band^  Qf^2C.  30.  «3  or  801 
Matching  caae  &  hnol}  9A.  CORP     .  iT2  95 


20, 30, 40, 80M 
All  Mode  RECEIVERS 


BuU  your  cMn  meil  lupa  a^^i&t,.  SeniitHw  ai-mode 
AM,  CW.  SSB  reofifwan  isa  dlre^  oonvartton  daiipn 
w4)3  NEeOS  IC  as  toMrad  in  OST  arvi  AAft,  1«n«- 
tiooka.  Vary  serottive  varactor  ti^tad  ovef  ar^^ra  bandL 
Pief*y  0*  spe^BV-  w*aii».  Riatie  en  tv  banarpi.  Vaty 
EASY  u  txAk  toes  of  ftfi  8n<»  ediKaiiDna»'Hde«l  tor 
bagimarOTOMpro  N«w  30-pag«  irmnuat  Addcneca^e 
sei  ^  wei  lined  prolessAnai  tonk. 
Your  dwice  of  bands  .  t29S5 

(SfMoiey  band  HF(-%.  HB<3d.  HFMD.  HR-aO^ 
MatctwQcase&ioiobsetGWt .,    tiZ.9S 


E-Z  KEY  CMOS  KEYER 


Sartd  paHied  CW  iMiNn  an  hDipr  o*  feceMng  :"-  ■=.  »  " 
Eaay-iD^Mrid  xit  has  sidafona  oieMmr.  i^aad  coewa 
and  keys^most  any  iransmitlBr.  HirslOriilMhiQf^aSV 
banory  ^poge  ntanual  grves  ideas  on  making  your 
o«n  key  >or  extra  siavin>gs.  Add  our  matcfitng  case  5ei 
for  conifjtota  staijOTL  looJt. 

CW'7kn    . «....S24.9& 

MatcJiinq  case  knob  seL  CCW. .,, , .  112.95 


ACTIVE  ANTENNA 


Cramped  ior  ^pacti*^  Gel  Joagwire  pcdarmance  with 
Ittis  desktop  antenna.  Properly  ctesigr^ad  uni't  hee  duel 
HF  and  VHP  clrcuilEiry  and  bulH-in  whip  entanna.  as  well 
a&  ejctornal  Jeck  RF  gain  conir&l  and  9V  operation 
makes  unll  kioal  Ear  SWLs,  Lfaveilng  harnt  or  Kinner 
buffs  who  need  hotter  reception.  The  matchimsi  case 
nind  knob  set  gives  the  jnit  a  tiuridred  dollar  looltl 

AA^7K»t  ,...,,.,.  «24.95 

Maic^ingcase&koobsel,  CAA  ..,_.,,,,,...  Si2J5 


SPEECH  SCRAMBLER 


Communteale  in  total  privacy  over  phon?  n  radio.  Kit 
t^aiur^  ftil  duplex  gtjei^s(t*on  using  tr&qyi&ncy  mvfn 
sion.  Both  mike  and  speaiker  or  Ik^s  '-rsfQijt,  tomi^atoftS 
E«y  hoakui)  to  any  redio.  »id  telephone  lae  retires 
rpdiiaQccnnecttonPEasytotHiidglCciiEijit  Can  also 
be  uaad  id  deaqramble  rnany  2-waf  ndo  tignMa  fin- 
>ih  yote  iut  dfl  wflti  the  t^nteanie  cast  &  k^tOb  sat, 

SS>?kl.  ... . .S2ii6 

MaleMng  case  A  hLTwl]  «et  CSS        ,     fl2iS 


SHORTWAVE  RECEIVER 


2.6,  10  MTR.  220 
FM  RECEIVERS 


K,asp  an  ear  on  ine  local  repeater  gang,  rnonrtor  (he  cops. 

check  out  ihs  waattier  or  iuai  plain  Hsiao  around  These 
sensitive  superhel  rect^ivsrs  are  iust  th<j  ilckel,  Thay  lune 
any  5  IWHz  poriion  ot  li^  barbd  and  have  smodth  vsraotor 
tuning,  dual  conversion  wllh  ceramio  F  liltar&,  AFCh  ad- 
juslabigi  igqui^li^h  and  ptenty  pi  speaker  volum#  Runs  on 
BV  batlary  arTd  perfofrnanca  thai  rivals  Lho  big  rigsl  For  a 
complele  Imlshed  pro  look,  add  our  matching  case  and 
knob  so]  with  screened  graphics. 

FMcommunicafiq-ns  receiver  itit  $29.95 

&p(K:ily  tiand   Fn  146  (2m >,  FRS  [6m^,  fUAQ  (lOm).  Ffl- 

2M<22CMHe1 
MatcNng  case  a  knob  sel,  CFR  ,«.«..,.,, .§12  95 


FM  STEREO  TRANSMITTER 


Rtn  yOiM  own  stereo  FW  stanorei  Transmii  a  satM  tgnal 
irii  ihe  staridard  FM  broackasl  barid  livouoiiOiJt  itia  rxjuaa, 
dorm  fir  nalgMnrtaoDd  Conneda  easriy  to  ii-ne  outputs  on 
CD  p^fm^  t^pft  daoo,  etc.  Ayns  oo  9V  lunery.  hat 
■nternai  wt^  w^aia  aia  I  ■  i  iiimal  muteiipm  jack.  Add  our 
c»eaaltara  'statton'^  toold 

FM-lflM ...,„,„,*,.,._-.      S29te 

MMMigcftsesetCFU.... ,     .,.  .         $12^ 


AIRCRAFT  RCVR 


Farrla^lic  receivBr  tha.1  captures  the  world  w<lh  |uai  a 
12'  antenna'  Can  rw^lve  any  2  MHz  panion  from  4-  f  l 

MHi  Tnjo  supcrfwt  has  smooth  varactor  lumnfl.  AGC. 
RFgdHi  control,  pierrty  of  speaker  volunne  and  rjnaon  a 

9V  battery.  FeKtnating  Seoul,  school  or  dub  prOHecl 
provides  tiours  of  fun  for  even  the  mosi;  stfnous  D)Cer- 
For  lim  car,  con  skier  our  shortwave  converter.  Two 
KWttGhal3(a  bands  (m  3-S2"  MHa  rangcj  each  f  MHj 
wida— tunable  on  your  car  radio  diail  Add  some  Inleresi 
to  your  drive  home  I 
Shortwave  raCDiver  hit.  SRI 
Shonwavc  converter  kil,  SQi 
^/tBlcjfj^g  case  «t  for  SRI,  CSR 
Matching  cas^  sat  for  SCI, CSC 


•.*  +  r  p-v  I  r  I  V  T  1  p 


r-^   i  -m   4ri    k4 


i^H^P  +  l    I    4    PI 


S29Bei 
(27 .95 
$12.95 
I12JS 


Hear  fljfCTting  aircraft  confrmMrrlcaiions— pick  up  ptanes 
Lip  to  100  miJDS  away!'  Heceivci  1 10-13@  MHz  AM  air 
band,  smooth  varaclor  toning  suparhet  wlti  AOC,  ce- 
ramic niEsr.  adiustabie  squelch,  excBllent  wnollivlly  a/Kl 
lots  ot  speaker  volum*.  Huns  on  9V  Jaatterv.  Groat  for  air 
glx^ws  or  |ust  hanging  around  the  atrponi  New  SO-paga 
manual  details  pilol  talk,  too.  Ad4  case  s^t  tor  "pro" 

^QQk 

AH"  I     Kil        ..4j»i...idBj«iiBri*PIIF^a|V«|BrT>i!1-    wC4,V3 

Matching  case  sef,  CAH  ,»,<,<.«.<..<.».>....   Si  2.95 


«*yf,  linDlplpHMlftlLftinTnorlglrullemnicFrc-  I^HUMt    OKUtKS    uALlL 

716-924-4560 

FAX  716-924-4555 

RAMSEY  ELECTRONICS.  INC.  793  Canning  Parkway.  Victor.  HY  14564 


lU^MS   SMltlmiOfigsui'WilBVd   Eiltmlju'lg.r  14 
4*vt  II  nDl  plffawd  ftlutin  Tnorlglrul  Jemn  Icrrc- 
l^riff   tikdO  S3  ?S  r«r  thipp^ng   Nfthdhh^  And  l(l~ 
itti  nnce  *F  ai  toftiqn  orxlt^s  add  Ti"-i  rcw  ayitjpcf 

ibkl*ttai  *«D>Aiv  pM*  v^rtHHy  a«ai1  ipam 


CIRCLE  34  Oft  R&IOCR  SERVICE  CARD 


that  exceeds  many  commercially  manufac- 
tured pieces  of  equipment, 

C  W  Mode 

111  CW  mode,  transistor  Q3  is  keyed  on 
and  off  by  a  CW  key  closure  Iq  ground.  Q3  is 
held  turned  off  by  R18.  When  the  key  is 
closed  R20  passes  current  to  ground  and  low- 
ers the  voltage  at  the  base  of  Q3,  which 
places  the  base  at  a  lower  plus  potential 
than  the  emitter.  Q3  then  turns  on  and  sup- 
plies about  5  mA  of  current,  limited  by  R19, 
to  the  diodes  of  the  mixer.  The  double-bal- 
anced mixer  now  functions  as  a  variable  at- 
tenuator with  its  output  proportional  to  the 
applied  current.  The  chosen  current  level  of  5 
mA  turns  the  mixer/attenuator  fully  on — ^a 
higher  current  level  will  damage  the  mixer 
diodes. 
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Figure  3.  (a).  PC  board  foil  pattern  for  the 
I -wan  power  amplifier  board,  (h).  Parts 
placement. 


I.  TWIST  TWO  ENAM^E,EO  WIRES  TOGETHER.  ITS  HELPFUL  TQ 
USE  DIFFERENT  COLO  FT  S. 


a' 


F.  WIND  THE  A,  a  PAIR  AfTQUND  TOROID  THE  R[(5HT  NUMBER 
OF  TURNS-   1.  SOLOER  END  S  TO  END  A". 


a) 


A 


a 


a.' 


Figure  4.  Bifdar  winding  details/or  toroid  T2, 
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One  modification  I  considered,  but  did  not 
show  on  the  schematic,  is  the  installation  of 
a  10k  pot  in  series  with  R19.  This  pot  would 
function  as  a  drive  control,  I  added  this  pot 
to  my  prototype  and  it  performed  very  nice- 
ly; the  power  control  was  smooth  and  pro- 
vided excellent  control  of  the  generated  CW 
signal.  C16  functions  as  a  key  click  filter  for 
transistor  Q3,  and  capacitor  C23  was  added 
to  bypass  any  carrier  energy  to  ground  that 
may  appear  at  pins  3  and  4  of  the  mixer.  On- 
ly audio  in  DSB  or  DC  in  CW  mode  should 
be  present  at  this  point.  The  addition  of  C23 
made  a  noticeable  itnprovemeni  in  the  carri- 
er suppression  on  my  test  models.  This  is  an- 
other one  of  the  parts  which  is  not  necessary 
for  operation,  but  its  presence  improves  the 
performance  as  measured  with  expensive 
test  equipment. 

The  Audio  Amplifier 

The  audio  input  from  an  elcctret  micro- 
phone is  amplified  in  the  first  section  of 
IC  U4  by  a  factor  of  five.  Resistors  R13, 
R17  and  R12  set  the  gain  to  5,  while  Rll 
and  R12  form  a  voltage  divider  that  applies 
a  DC  offset  of  0.63  volts  to  the  input  of 
the  op  amp.  About  100  mVp-p  of  audio  from 
the  microphone  is  capacitively  coupled 
by  CI 7  into  the  op  amp.  The  gain  of  5  am- 
plifies the  audio  as  well  as  the  DC  off- 
set from  the  voltage  divider,  and  results  in 
an  output  at  pin  I  of  0,5  Vp-p  audio  with 
a  DC  offset  of  about  3.15  VDC.  This  offset 
is  necessary  in  order  to  use  a  single  volt- 
age supply  op  amp.  By  biasing  the  output  of 
the  op  amp  at  one  fourth  of  its  DC  operating 
potential,  the  required  audio  level  of  500  mV 
is  guaranteed  to  be  free  of  distortion  that 
might  be  caused  by  clipping  of  the  audio 
signal  if  it  were  to  approach  one  of  the  sup- 
ply rails. 

The  second  section  of  U4,  used  as  a  low- 
pass  filter  to  limit  the  bandwidth  of  the  gen- 
erated DSB  signal,  is  dependent  upon  the 
highest  modulating  frequency  applied  to  the 
mixen  In  human  male  voices,  maximum  en- 
ergy is  contained  in  the  300  Hz  region  of  the 
audio  spectrum,  while  for  female  voices, 
maximum  energy  is  contained  at  about  3000 
Hz.  Since  the  DSB  signal  already  consumes 
twice  the  precious  spectrum  space  of  a  typi- 
cal SSB  station,  a  compromise  must  be 
struck  on  the  maximum  allowable  audio  fre- 
quency passed  to  the  DSB  mixer.  I  have  cho- 
sen  this  limit  to  be  2500  Hz,  which  will  pro- 
vide excellent  reproduction  of  the  male 
voice  and  still  provide  faithful  rendition  of 
female  voices.  The  driving  concern  here  is  to 
maintain  a  manageable  bandwidth  in  the 
DSB  signal  thai  will  cause  a  minimum  of  in- 
terference with  others  operating  SSB  equip- 
ment. Resistors  R14,  R15  and  R16,  in  con- 
junction with  capacitors  CI 9  and  C20,  form 
a  second  order  low-pass  filter  with  a  12  dB 
per  octave  rolioflf,  starting  at  2500  Hz,  C21 
is  a  DC-blocking  capacitor  which  passes  the 
audio  from  the  amp/filter  to  the  mixer  via 
SWl,  R21  reduces  the  500  mV  of  audio 
drive  to  about  300  mVp-p  for  injection  into 
the  mixer. 


MMIC  Stage 

Capacitor  C5  is  a  DC-blocking  capacitor 
which  couples  the  DSB  or  CW  signal  from 
the  output  of  the  mixer  to  the  input  of  IC 
U3,  a  monolithic  microwave  integrated  cir- 
cuit, or  MMIC  for  short.  This  amplifier  is 
one  of  a  series  of  ICs  sold  by  Mini-Circuits, 
who  also  manufactures  the  double-balanced 
mixer.  The  MAR-4  MMIC  used  here  is  rated 
at  about  10  dB  of  gain  and  an  output  power 
of  10  mW.  It  replaces  a  small  handful  of 
parts  at  a  cost  of  only  $2,  all  contained  in  a 
package  the  size  of  a  pencil  point!  The  body 
of  this  part  contains  a  yellow  dot  over  the  in- 
put lead,  while  the  opposite  lead  is  the  out- 
put and  the  two  adjacent  leads  are  both 
ground.  Devices  such  as  the  MAR-4  MMIC 
are  going  to  play  an  ever- increasing  role  in 
future  ham  construction  projects.  I  have  pur- 
posefully used  one  here  to  introduce  the  new 
hobbyist  to  this  class  of  devices*  They  re- 
quire care  in  handling  and  soldering  due  to 
their  small  size»  but  I  have  found  them  to  be 
tougher  both  physically  and  electrically  than 
one  might  expect. 

The  output  of  the  MAR-4  is  also  the  DC 
input  pin,  and  this  is  accomplished  by  the 
RF  choke  feed  composed  of  two  ferrite 
beads  in  series  with  the  cunent  limiting  re- 
sistor R2,  Ample  use  of  bypass  capacitors  is 
used  throughout  the  transmitter  on  the  power 
supply  lines  to  insure  that  no  stray  RF  is 
coupled  from  stage  to  stage  by  these  lines. 
Bypass  caps  C4  and  C2  are  placed  on  the  in- 
put and  output  pins  of  the  5- volt  regulator 
Ul  to  prevent  internal  oscillations  in  the  reg- 
ulator chip-  The  +5-volt  supply  is  used  by 
the  oscillator  module,  and  is  also  used  to 
supply  the  switched  E>C  current  to  the  mixer 
diodes  in  CW  mode.  Capacitors  CI 8,  C6, 
CI 3,  C22,  C24,  CI 5  and  CI 2  all  function  as 
supply  line  bypass  capacitors.  Their  assort- 
ment of  values  insures  that  all  frequencies 
from  audio  to  RF  on  the  supply  lines  will  be 
effectively  bypassed  to  ground.  Several  RF 
chokes  are  used  throughout  the  transmitter 
to  help  isolate  the  supply  lines  of  the  differ- 
ent stages.  This  provides  further  protection 
from  stray  coupling  that  could  lead  to  self- 
oscillation  in  the  amplifier  chain,  and  a  cer- 
tain "pink  ticket"! 

The  Class- A  Broadband  Amplirier 

Capacitor  C7  couples  the  amplified  signal 
from  the  MAR-4  to  the  base  of  transistor 
Ql,  a  low  level  ciass-A  broadband  amplifier. 
The  stage  gain  of  Q 1  is  set  to  about  1 3  dB 
by  feedback  action  of  C8  and  R5,  while  R3, 
R4,  and  R6  set  the  bias  to  insure  class-A  op- 
eration. Transformer  T2  is  a  broadband  cou- 
pling device  used  to  provide  a  coarse  match 
to  the  final  amplifier  transistor  Q2.  R7  is  a 
current  limiting  resistor,  and  C9  serves  as 
the  emitter  bypass  cap.  The  output  level  of 
Ql  is  about  100  mW  and  is  coupled  to  Q2 
via  CIO.  [Ed.  Note:  You  can  operate  quite 
effectively  at  this  power  level  if  band  condi- 
tions are  good.  Use  of  the  optional  I -watt 
amplifier  will  allow  you  to  work  just  about 
anyone.  Don't  expect  to  break  through  DX 
pile-ups,  however.} 


Simplex  Repeater  System 


a. 
a 

■a 


c 

CL 


Har>die  Talkie  ready  -  Plugs  into  spk/mic  jacks 

32  or  65  Second  operation   -  32K  bit  operation 
2  mode  operation.     Announce  or  Repeater 

-  Commercial  quality  3.2  kHz  pass  band 

-  Emergency  coordination  tests  and  drills 

-  Ciuti  meetings  announcements 
■  Temporary  repeater  servicers 

-  Range  extenders 

-  Passing  traffic 

-  Hiking,  fishtng,  back  packing,  exploring 

-  Fox  hunting 

-  Great  wired  into  your  mobile 
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b 

+ 
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h's  Amazing  what  Simplex  can  do  Better! 
US  Digital  Co  Direct      US  Money  Order  -  Prompt  Service 
360  Rougeau  Ave        Certified  Clieque  -  Prompt  Service 
Winnipeg,  MB.  Personal  Cheque.  Clearing  Time 

Canada  R2C  4A2        phooe  (204)  661  -6659 
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Jlir^C  100  PAGE 

1UV3C  CATALOG 

Communicatfons  Receivers 

Portable  Receivers 

Scanners 

Amateur  HF  Transceivers 

VHF-UHF  Transceivers 

HT's  and  IWobiies 

Amateur  and  SWL  Antennas 

Accessones  and  Parts 

RTTY  and  FAX  Equipment 

Booltsand  Manuals 

This  catalog  includes  prices! 

Send 
$1to 


Universal  Radio 

6830  Americana  Pkwy.  73 
Reynoldsburg,  OH  43068 

Tel.  614  866-4267 


BEAM  iNDICATOR 


I 


*  Brekt  led  t«i3tc.*Ton8  wfth 

-  Aa»US.TAB|.E  BCAM  WiOTH  AND 

LOie  PATvi  iNDicA"no«   ■ 

*  Custom  Gt^tfiJ  CmciE  tJlw  on 
YQUR,  OTH 

*  OEEOmriVi  16"  X  16"  K  V  FFEAME 


Sbb  your  beam's  coverage  on  a  custom  Great 
Circle  Map  with  a  simple  rotator  connection. 

$189.95* 


GREAT  CIRCLE  MAPS 

Four  color  maps  centered  on  your  QTH 

Laminated  22"  or  1 6"        $35 .00* 
Framed  16"  $59.95* 

Framed  21"  $74.95* 

*S  &  H  included  (  oonlinemaJ  U.S.) 
CA  Residents  please  add  7-25%  sates  ia^i 


Call  cr  write  lor  more  Information. 

Vector  Control  Systems 

1655  1^,  Mountain  Ave.,  Suite  104-45 
Upland.  CA  9173©  •  (714)  985-6250 


NextDa\ 


21? 


I  iif^sj 

lAntennasWest 

Vi%m}  373-S425 


T)^q-C<>Iq¥ 
Rainbow  AssortmetiJ 

H>  Ship  ScxiDsy    2nd  Ikty 

lOa  S29.95  S2-I.95  S19.95 
im  S39.95  SJ4.95  $29.95 
4(M»  $49.95  S-14.95  S39.95 
5**  S54.5»5  %49.95  S44.*5 
!(>«#       SS9.9S    SS9.fl5     $79.95 


All  '^t4*ti  jfp4  2t-<i  Jay  *it !  (<ri'^fin'  n^iE. 
Fi>r  <iVflttt5Ji(  air  Jc Ih'rrh'  aJi  5J(i. 

Bos  50062-S.  Pr<»va  UT  S4JS05 


INOOORWINDOW  MOUNT  VERTICAL  DIPOLE 
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CR-6  Setof  coiJ  ribs..,,..... $3.90 

ID-K  Indoor  Verllcal  Dipoie.  Kit .$49.50 

ID-C  Indoor  Vertical  Dipole,  Complete  .,...,$79,50 

WM-2  Window  Mount  Assembly , , $32.50 

C3040  Add-On  coits  for  30,  40  meters $39.50 

(^osEpsidi  USA  PA  jasfdent&  add  6% 

Urban  Antennas,  Inc. 

Bryn  Athyn,  PA  1 9009-0662  •  (21 5)  947-0235 
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Say  You  Saw 

It  in  73! 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  For 
Great  Prices  &  Great  ServicB 


TOLL  FAEE  ORDER  LIHE    t-aQ0^344-3144 

CorrrpnefriAi  U.S.  a  Tt^s^s 


THE 


H^li 


CENTER 


SAILS  AMATEUR  RADIO  SERVicr 


573Q Mobud       San  Antonio,  TX  76335       (S 1 2}  &M-61 1 0 
FAX(312J&17-60D7 


Natural  Voice  Playback  Board 


Repeater  Identifiers 
Content  Stations 
Site  Alarms 
Remoli!  Teleintjtry 
Weather  Stations 
Multiple  Languages 
Emergency 
Announcements 


DataVoicc  -  DV-64 

Add  a  Rec.firded  NatiAral  Vitki&  to  your  system  or  eqjtpment 
Vdecc  votatnilaries.  or  multiple  phra-s^s  up  to  1  minute  in  a 
Natural  Voice  is  suvecl  in  Non-Volytilc  E-PrOm  rneniory.(If 
power  ii  removed  the  recordinj^s  w[ll  not  be  lost).  We'll  record 
your  me5sage-(5)  in  a  male  or  female  voice  -  or  -  you  can  record 
f  he  library  by  using  the  optional  SDS-1  OCX)  development  board 
on  an  IBM  or  compatible  computer. 

Psirallet  Input  W'ut-|]  So[«ct  S  ohm  Audio  output 

500  ma  Keyline  Output  ^00  ohm  4udi{:^  output 

32  Kb  sampling  rate  +9v  to  +  I4v  Supply 

Multlpk  Modes  Size  \  4.W  %  425' 

30  sec  -  ^  minute  Timers  CO'nntetors  Included 

Frice  S  169.00  Single  Qly  (programmed) 

Palomar  Telecom^  Inc» 

300  Enterpri.-ie  St.  Suite  E 

(619)  746-7998 


CmCL£  139  QH  READER  SERVICE  CARD 


t  ELI  Ml N A  TE 


NI-CAD  BATTERY  PROBLEMS! 


WITH 
THE 


DECHARGING  SYSTEM 


Ready-  Pak  Jn  cures  common  Ni-Cad 
'Memory'  by  properly  decharging  Ni-Cad 
cells  and  packs.  Automatically  stops 
discharge  at  proper  leveLthen  balances 
and  equalizes  cell  voltages!  For  AAA,  AA.  C 
&  D  groupings,  or  Ni-Cad  packs  which  are 
between  70  MaH  and  1200  MaH.  Mobile 
radios,  phortes,  RC  hobby,  cordless  tools, 
etc.  all  use  Ni-Cads„.  get  em  back  in  shape 
with  Ready-Pok  JrA 


EACH  UNIT  COMES  WITH  THESE  CONNECTION  SYSTEMS:      Ij^ 


Allfgotor  clips,  9v  battery  snap,  and 
Adjustable  Velcro  system  to  fit  all  X-ceiver  and  cellular  flat  packs,  ^H;^^ 


fOR  CAMCOKEftS! 


Ask  for  our 
fteady-Pak  ft 
Dfichargor 
A;f6.9  6^ 
}2v  packs 

$44.95 


CHOOSE  FROM  3 
MODE  LSI 


Ordinal  Unit 

for  3.6.  4.6.  6.  7.2  Volt 


Low  Range  Unit 
for  7.2,  6.4.9.6,  10.8  vo[t 


High  Rang9  Unit 
for  9-6,  IO,a  12.  13,2  volt 


$44.95 

S+H  included 


Chk.  M,0. 
<FLodd 
Kim  lax} 

sWlucTaWes 

237  Pond  Pin©  Street 
TalMtia^^ee,  Fk>rida  323X0 

(904)  385-9893 

Phone  Hours: 

!  ?  am  to  7  pm  ESTMot}-fu 

MADE  IN  USA 
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The  Final  Amplifier 

The  optionai  fmal  amplifier  is  also  operai* 
cd  class-A  to  insure  linearity.  This  results 
in  a  substantial  amount  of  heal  dissipation 
by  the  transistor;  therefore,  Q2  is  fitted  with 
a  heat  sink.  The  power  amplifier  is  buitt  on 
a  separate  PC  board  to  allow  easy  attach- 
ment to  whatever  form  of  heat  sink  you  wish 
to  use,  such  as  a  chassis  box  or  plate  of 
aluminum.  Tlie  lab  of  Q2  must  be  insulated 
from  the  heat  sink  due  to  the  fact  that  the 
tab  is  infernally  connected  lo  the  collector. 
Resistors  RIO,  R8  and  R9  set  the  stage  bias, 
while  CI  1  is  the  emitter  bypass  cap.  Choke 
RFC4  provides  a  DC  path  for  the  bias  cur- 
rent, but  acts  as  a  high  impedance  lo  the 
input  RF,  RFC5  supplies  the  DC  feed  lo 
Q2  and  isolaies  the  RF  from  the  power  bus. 
The  gain  of  the  final  stage  is  about  10  dB, 
which  results  in  an  output  power  of  1  watt 
PER  The  CW  output  is  slightly  higher  at 
about  L5  watts  RMS.  C25  is  the  DC  block- 
ing cap  for  Q2,  and  passes  the  RF  to  a  pi* 
network  composed  of  C26,  LU  and  C27, 
which  helps  with  harmonic  attenuation.  This 
completes  the  circuit  description.  1  cannot 
claim  credit  for  the  basic  design  of  the  last 
two  amplifier  stages.  These  are  patterned  af- 
ter ones  in  the  Solid  State  Handbook  from 
.  theARRL, 

Construction 

Assembly  of  the  exciter  (see  Figuni  2) 
dtould  be  done  a  stage  at  a  time,  starting 
with  the  oscillator  and  progressing  throu^ 
to  the  amp  QL  h  will  be  helpful  to  monitor 
your  progress  by  the  use  of  a  SSB  receiver, 
tuned  to  28322  MHz,  as  you  assemble  each 
stage.  Remember  ihat  the  oscillator  module 
is  generating  a  hefty  40  mW  by  itself  and 
may  give  a  significant  signal  to  the  receiver. 
Switch  SI  can  be  mounted  on  the  front  of 
the  mini-box  which  you  house  the  transmit- 
ter in.  along  with  a  jack  for  connecting  the 
microphone.  I  used  a  garden  variety  electrci 
microphone  which  contains  two  wires:  one 
black  wire  lo  ground,  and  a  red  wire  con- 
nected to  C17,  also  in  series  with  a  10k  re- 
sistor to  +12  volts.  Electrets  contain  an  on- 
chip  amplifier  and  must  have  a  source  of  DC 
to  power  them.  Alternately,  you  could  sup- 
ply a  source  of  100  mVp-p  signal  from  an 
audio  amp  into  CI 7,  Some  provision  must 
be  made  to  switch  the  +12  volt  supply  on 
and  off  to  the  transmitter  This  could  be  a 
simple  toggle  switch  on  the  front  panel,  or  a 
PTT  relay,  activated  by  a  button  on  the 
mike.  Remember,  you  must  turn  off  the 
transmitter  in  order  to  receive  1  No  provi- 
sions have  been  made  for  a  drive  control  in 
DSB  mode,  but  a  pot  connected  to  the  mike 
ifiput  could  be  used  to  set  the  maximum 
modulation  level.  With  a  little  practice  mon- 
itoring your  own  signal  you  wilt  have  no 
trouble  finding  a  voice  level  which  gives 
clear,  undistorted  audio  that  is  less  than 
100%  modulation. 

In  case  of  trouble,  the  following  voltage 
checks  should  help  you  out.  With  a  good 
quality  scope  you  should  read  0.6  Vp-p  RF 
at  pin  1  of  the  mixer,  0.6  Vp-p  RF  at  the  out- 
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put  of  U3,  7  Vp-p  RF  at  the  collector  of  Ql, 
and  20  Vp-p  RF  at  the  collector  of  Q2. 
These  measurements  are  made  in  CW  mode. 
The  mike  amp  should  deliver  OJ  Vp*p  of 
audio  to  pins  3,4  of  the  mixer  with  100 
mVp-p  of  audio  input  to  the  mike  jack.  You 
can  operate  with  just  the  exciter  by  hooking 
the  antenna  directly  to  the  output  of  the  ex- 
citer PC  board.  For  an  additional  boosi,  just 
run  a  shon  run  of  RG-174  coax  between  the 
exciter  and  the  power  amplifier  board  (see 


Hgure  3)  and  hook  up  your  antenna  to  the 
PA  output. 

This  simple,  low-cost  transmitter  can  be 
put  lo  a  variety  of  uses,  such  as  a  backpack- 
ing rig»  or  even  a  10m  DSB  u^nsmitter  for 
balloon  flights.  By  utilizing  a  common  fre- 
quency, this  unit  can  create  a  breeding 
ground  for  experimenters,  and  keep  you  in 
touch  with  like-minded  olhers. 

1  hope  to  start  work  on  a  companion 
receiver  soon! 


R1,R2 
R3 

R4.R10 

R5 

R6 

R7 

R8 

Rd 

R11 

R12,R14,R1S.R17.Rie 

R13 

R16 

R19,R20 

R21 

C1.C6,C10,C12,C15,C25,C22 

C2,C4,C8,C9,C11,C16 

C3 

C5,C7,C23 

CiaC1S,C24 

C14 

C17 

C19 

C20 

C21  : 

C26,C27 

C28 

RFC1,RFC2.RFC3 

RFC4,RFC5 

T1 

T2 

LI 

Q1 

Q2 

Q3 

U1 

U2 

U3 

U4 

OSC 

FB 


Parts  List 

150  ohm  resistor 

330  ohm  resistor 

510  ohm  resistor 

470  ohm  resistor 

39  ohm  resistor 

10  ohm  resistor     - 

100  ohm  resistor 

2  ohm,  1/2-watt  carton  resistor 

180k  carbon  resistor 

10k  resistor 

47k  resistor 

20k  resistor 

1  k  resistor 

220  ohm  resistors 

0.01  nF  1 0O'VoU  ceramic  cap 

0,1  |iF  50-volt  monolithic  cap 

120  pF  50-volt  ceramic  cap 

0.001  iiF  SO-voit  ceramic  cap 

10  ^F  16-volt  electronic  cap 

not  used 

1  pF  16-volt  electrolytic  cap 

0.012  jiF  50-volt  monolithic  cap 

0.0039  \iF  50-volt  monolithic  cap 

33  mF  16-volt  electrolytic  cap 

100  pF  100-volt  Silver  mica  cap 

220  pF  lOO^volt  ceramic  cap 

25  tums  #28  wire  on  a  100k  1/4-watt  resistor 

25  tums  #29  on  T37-6  core 

25T  primary  8T  secondary  #28  on  737-6 

1 3T  bifilar  #28  wire  on  T37*6  core  (sea  Figure  4) 

8T  #24  wire  on  137-6  core 

2N3866  transistor 

2SC2075  transistor  {available  from  Bf  Parts) 

2N3906  transistor 

78L05  +5-voft  regulator 

SBL-1  mixer,  Mini  Circuits 

MAR-1  amp,  Mini  Circuits 

LM324  op  amp 

28.322  MHz  clock  oscillator.  Digf-Key#  CTX-t28 

(see  Note  2). 

ferfite  bead,  Amidon  Associates 


Note  1:  Etched  and  drilled  PC  boards  are  available  from  FAR  Qrcuits,  18N640  Raid 
Court.  Dundee  1L  60118.  The  main  transmitter  board  is  available  for  $5  and  the  final  ampfn 

fier  for  S3.  You  can  order  both  boards  for  a  combo  price  of  56.  Add  SI. 50  per  order  for 
postage/handling. 

Note  2:  Oscillator  modules  on  custom  frequencies  are  available  for  $12.80  from  Cal 
Crystal  Labs,  Inc.,  1142  N.  Gilbert,  Anaheim  CA  92801;  (714)  991-1580.  The  part  number 
is  CCO-100A-XX.XXXMHZ  (replace  the  x^s  with  your  desired  frequency). 


& 


ASTRON 

CORPORATION 


9  Autry 

Irvine,  CA92718 

(714]  458-7277 


MODEL  VS-50M 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  «  HrGH  QUALITY  •  RUGfiED  •  RELIABLE 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
Irom  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
Bxcept  RS3A,  RS4A,  RS  SA,  RS4L,  HS^L 

•  MAINTAIN  REGULJ^TION  &  LOW  RIPPLE  at  low  line  input 
Voltage 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

■  THREE  CONDUCTOR  POWER  CORD  except  for  RS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  L.SA 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13,8  VDC  ±  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  5mv  peak  to  peak  (full  load  & 
tow  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  tor  SL-11A) 


SL  SEB£4 


Colors         CpntinuDus 
Gray     Black    Duty  [Amps) 

*  LOW  PROFILE  POWER  SUPPLY 

SL-11A  •      *         r 


IDS* 
(Amps] 


¥r 


Size  [IN) 
H>^WxD 


2V4  X  Tk  X  9V^ 


Shipping 
WL  [IbsJ 


11 


RS-L  SERIES 


Conliniious  IDS*  Size  [M 

MODEL  DulyfAitips)  [Amps)  K^W^^O 

POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 
RS~4L  3  4  3y2x6yax7V4 


Shipping 
Wt.  [rt3s3 


RS-5L 


Z'k  X  eVft  X  7V4 


6 
7 


RM  SERIES 


MODEL  R1V1-35M 


RS-A  SERIES 


19"  RACK  MOUNT  POWER  SUPPLIES 

CofltJnuaus 
MOOEL  Duty  [Amps] 


RM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  M\  and  Amp  Meters 

RM-12M 

RM-35M 

RM-50M 

RM-60M 


9 
25 
37 
50 

9 
25 

37 
50 


IDS* 
(Amps) 
12 
35 

55 

1J 
35 
50 
55 


Size 
HxWxD 

5V^x19x8% 

5V4x19x12V2 

5y4X  19x121^ 
7  X  19  X  Wh 

5V4x19xeV^ 

5V4x19xl2^j^ 

5V4  X  19  X  12^^ 

7xl9xl2y? 


Wt;(lbs3 
16 
38 
50 
60 

16 

m 

60 


r 


■^  '"■    '."S 


MODEL  RS-7A 


RS-M  SERIES 


MODEL  RS-35M 


VS-M  AND  VRM-IVj  SERIES 


vssdtadt^jfi.  ^fj 


MODEL  VS-35M 


RS-S  SERIES 


MODEL  RS-12S 


MODEL 

RS-3A 

RS4A 

RS-5A 

RS-7A 

RS7B 

RS-10A 

RS-12A 

RS^128 

RS-20A 

RS-35A 

RS-5DA 


COlOfS 

Oray       g\m 


■ 
« 


ContmtBis 

Doty  (Amiis) 

2.5 

m 

7.5 

# 
16 
25 
37 


ICS* 
lAnps) 

3 
4 
5 
7 
7 
10 
12 
12 
20 
35 
50 


$i£«|IN) 
H  X  W  X  0 

3  X  4^4  X  5^A 
3%  X  6^/^  X  9 

m  X  eva  X  I'M 

m    X    6^:4    X    9 

4  X  71/2  X  lOVi 

4  X  7V2  X  IOV4 
4Vz  X  8  X  9 

4  X  7y2  X  WVa 
5  X  9  X  10^/^ 
5x11x11 

6X13^^X11 


Shipping 

Wt.  |ltl£.] 
4 
5 
7 

9 
10 
11 
13 
13 
18 
27 
46 


NTODEL 

Switctiable  volt  and  Amp  meter 

RS-12M 

Separate  volt  and  Amp 

RS-20M 

RS-35M 

RS-50IV! 


Ci}ntinH[»us 
Dittir  (Aisps) 


16 
25 
37 


(Amps) 
12 

H 

35 
50 


Sfzi  |IN| 
H  X  W  X  D 

4^  X  e  X  9 

5  X  9  X  lO^y^ 

5x11  X  11 
6  X  13^/i  X  t1 


ShippiJig 
Wt.  (Ib$.) 

13 

16 
27 
46 


Separate  Volt  and  Amp  Meters  •  Output  Voltage  adjustable  from  2-15  volts  •  Current  limit  adjustable  from  T5  amps 


to  Full  Load 

MODEL 

VS-12M 
VS-20M 
VS-35M 
VS-50M 


CentlflBois 

Duly  (Amps) 

@118VDC  @10VDC  @5VDC 

9               5  2 

16              9  4 

25            IS  7 

37            22  to 


Variable  rack  inount  powef  supplies 
VRM-35M  25  15 

VRM-50M  37  22 


7 

10 


ics- 

©13.SV 
12 
20 
35 
50 


35 
50 


Siztt  |IN) 
H  X  W  X  D 

4V2  X  B  X  9 
5  X  9  X  10^^ 

5x  11  X  11 
6x  13^  x11 


5%  X  19  X  12^A 
5V4  X  19  X  iZ^h 


Sllppiil 

Wt.  (lbs.) 

13 
20 
29 
46 


38 
50 


Built  in  speaker 

MODEL 

RS-7S 

RS'lOS 

RS-12S 

RS^20S 


Colors 
fSray       Slack 

m  m 

^i  m. 

5i?  i: 


ContinuffHS 
Duty  [Amps] 

5 

7.5 

9 

ia 


IC5' 

Amps 
7 

10 
12 
20 


Siie  (IN) 

H  X  W  X  D 

4x7V2  X  10^4 

4x7v?x  ^m 
4\^  x  e  x  9 

5  X  9  X  IOV2 


Shlppinf 
Wt.  (lbs.) 

10 

12 

13 

18 


1CS— Intermittent  Communication  Service  (50%  Duty  Cycle  Smin.  on  5  min.  off) 


CIRCLE  Ifi  ON  flEADER  SERVICE  CARD 


M^ 


Ifamber  7  on  your  ¥m4t>aQk  card 


Calibrated  Signal  Generator 

An  accurate  RF  source  from 
400  kHz  to  33  MHz  at  the  twist  of  a  dial. 

by  John  Pivnichny  N2DCH 


An  accurately  calibrated  signal  gcnera- 
lor  is  a  worthwhile  instrumcni  lo 
have  around  the  shack  for  equipment 
checkouL  If  you  like  lo  experiment  with 
circuits  or  build  your  own  equipment,  you 
will  often  need  a  source  of  RF  signals. 
This  generator  can  produce  a  signal  any- 
where from  400  kHz  to  33  MHz  at  the 
twist  of  Its  linearly  calibrated  diaL  Output 
level  is  adjustable  from  zero  to  over  200 
mV  RMS* 

Calibration 

The  most  important  part  in  the  whole 
gCTieraior  is  the  toning  capacitor.  This  is 
what  permits  a  linearly  calibrated  diaL 
Fair  Radio  Sales  sells  a  beautiful  surplus 
worm-gear-driven  25-220  pF  unit  which 
was  appropriately  enough  removed  from 
a  signal  generator.  Us  rotor  plates  have 
the  unusual  shape  shown  in  Figure  1 .  For 
this  project  the  arc  indicated  is  the  only 
portion  used.  My  preliminary  measure- 
ments showed  that  linear  frequency  oper- 
ation is  possible  with  a  1.2:1  frequency 
ratio  in  exactly  30  turns  of  the  worm  gear 
drive  shaft,  I  have  no  idea  what  the  rest  of 
this  unusually  shaped  rotor  was  intended 
foe 

I  then  determined  the  actual  frequency 
deviation  from  a  straight  line  dial  by  tak- 
ing frequency  counter  readings  to  the 
nearest  kHz  ai  every  turn  of  the  capacitor 
drive  shaft.  Sec  Figure  2  for  the  results.  A 
positive  error  means  the  frequency  is 
higher  than  expected  at  that  turn  of  the 
shaft.  The  tuning  range  is  15  to  18  MHz. 


Photo  A.  Front  panel  of  the  sigfjal  generator. 


All  errors — capacitor  plate  shape,  worm 
gear,  circuit  stray  reactances,  and  the  au- 
thor's ability  to  position  the  shaft  angle — 
are  included.  The  net  result  is  that  the  ca- 
pacitor produces  a  straight  line  frequency 
tuning  with  less  than  9  kHz  maximum  er- 
ror fix)m  1 5  to  1 8  MHz. 

The  oscillator  circuit  uses  a  CA3028 
integrated  circuit  from  RCA,  Calibration 
is  done  by  setting  the  low  frequency  end 
of  the  dial  to  exactly  15  MHz  with  the 
tuning  slug  in  the  variable  inductor  LI. 


Then  tune  the  dial  to  the  top  and  bring  the 
frequency  to  exactly  18  MHz  with  the 
variable  capacitor,  then  go  back  to  the 
bottom  and  re-set  to  15  MH^  with  the  in- 
ductor, etc 

Although  there  is  interaction  between 
the  two  settings,  this  procedure  of  using 
the  inductor  at  the  low  end  and  the  capaci- 
tor at  the  high  end  will  converge.  Less  ad- 
jusinnent  will  be  required  at  each  step,  ex- 
cept the  first  one,  until  both  ends  of  the 
dial  line  up  at  exactly  15  and  18  MHz.  It 
is  possible  to  cover  this  range  in  exactly 

30  turns  of  the  shaft  and  with  less  than  9 
kHz  of  error  at  any  point  in  the  whole 
range. 

Dial  Construction 

The  main  tuning  knob  covers  100  kHz 
per  turn.  A  clear  plastic  skirt  2,5"  in  diam- 
eter with  a  paper  dial  divides  this  up  into 
markings  every  5  kHz.  I  used  a  1.75"  di- 
ameter knob  and  glued  the  skirt  onto  the 
back  of  the  knob  with  plastic  pipe  cement, 
then  fastened  tbe  paper  dial  to  the  back  of 
the  skirt  with  Scotch  tape. 

A  large  plastic  pulley  4,5"  in  diameter 
is  used  to  hold  the  main  dial,  which  has 

31  evenly  spaced  graduations  marked  in 
tenths  from  0  to  3.0.  A  futt-size  pattern  of 
both  this  dial  and  the  knob  skin  dial  is  re- 
produced in  Figure  3-  These  can  be  repro- 


Photo  B.  Dial  cord  arrangement,  ri^hi  side. 
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Photo  C.  Dial  drive  as  viewed  from  the  left      Photo  D.  Inside  vien^  of  the  generator  show 
side.  ing  the  main  circuit  in  place. 


t. 
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COMMUNICATIONS 

ELECTRONICS  INC, 
EmergBncy  Operations  Cent&r 

has  expanded  to  our  new  two  acre  facility  and 
World  Headquarters.  Because  of  our  growth, 
CEI  is  now  your  one  stop  source  for  emergency 
response  equipment.  When  you  have  a  com- 
mand, control  or  communications  need,  esser^- 
liaj  emergency  supplies  can  be  rushed  to  you  by 
CEI.  As  always,  for  over  twenty  three  years, 
we  Ye  ready,  willing  and  abJo  to  help.  For  1992, 
we're  introducing  new  products  from  Uniden, 
Shinwa.  Cobra,  Ranger  Communications, 
Grundig,  Sangean,  Magnavox,  I  com  and  R  ELM. 

NEW!  Shinwa  SROOI-B 

List  price  $79&,95/CE  price  $479.95/SPECIAL 
ConiinuQus  cov&rag&  torn  25.000  thrttugh  999.995  MHz. 
If  you  Ye  looking  for  an  excellent  synthesized  scan- 
ner designed  tor  mobile  surveillance  use,  the  new 
Shinwa  SR001  scanner  offers  features  never  be- 
fore offered  atsucfi  atow  pfice.  Whenyou  purchase 
this  wide  band  scanner  from  CEI,  you'll  get  a  free 
infrared  wireless  remote  control  that  ailows  you  to 
control  your  scanner  from  over  20  feel  away.  Se- 
lectable frequency  steps  of  5.0/1 0.0/1 2.5/20.0/25.0/ 
50.0  or  100.0  KHz.  are  available.  Dual  antenna 
inputs  terminating  in  an  "N-type"  and  "BNC"  con- 
nectors are  induded.  Other  features  include  200 
memory  channels  grouped  in  1 0  banks  of  20  chan- 
nels, easy  to  read  multl  color  LCD  display,  lithium 
battery  for  memory  back-up,  35  channel  per  sec- 
ond high  speed  scanning,  priority,  timer  and  even 
an  alarm  to  atert  you  to  transmissions  on  your 
choice  of  one  special  frequency.  We  even  include 
a  nrobile  mounting  bracket.  The  SR001  can  be 
used  for  base  station  use  with  ihe  purchase  of  the 
ACS-B  12  voJt  DC  power  supply  for  only  $34.95 
each.  A  great  sounding  external  speaker  #SPE-B 
is  available  for  only  $24.95, 

SHINWA  POCKET  PAGERS 

The  fire  department  hazardous  materials  response 
xeams  and  police  department  SWAT  crews  that  need 
reliable  radio  aferiing  systems,  staKe  their  lives  on 
Sh  i  n wa ,  We  o  ff  e  r  a  two-ton  e  pocket  page  r  wi  th  m  oni  to  r 
feature  and  even  a  voice  storage  option  at  an  afford- 
ab  i  ©  pr ice .  To  o  rde  r,  we  nee  d  you  r  pag  i  ng  freq  ue  ncy  as 
well  as  tone  reed  frequencies.  For  other  configurations 
or  two-way  radio  iff  formation,  please  fax  us  your  speci- 
fications to  313-663-8888  or  phone  313'996'8BSS. 

NEW!  ICOM ICR1-B 

List  price  $799.95/CE  price  $5ia95/SPECIAL 

ContmuoUB  cov&r&g^  from  100  kHz  through  hSOQGHz, 

The  ICOM  ICR1  keeps  you  in  touch  with  ihe  world 
when  you're  on  the  go.  The  palm-size  ICRI  is 
equipped  with  AM,  FM  and  wide- FM  modes  to  fully 
answer  your  nrioniloring  needs.  With  100  memory 
channels  and  a  dual  frequency  setection  system, 
you  get  a  top-class  communications  receiver.  Not 
only  can  you  program  scan  searches  only  for  sig- 
nals within  a  specified  frequency  range,  it's  also 
possible  to  write  frequencies  of  received  stations 
aulomalicafJy  into  memory,  fn  addition,  unwanted 
frequencies  can  be  skipped.  Order  ICBC72-B  bat- 
tery rapid  charger  for  $99.95  and  a  BPS4-B  1 ,000 
ma.  battery  pack  for  $74.95. 

NEW!  ICOM  ICRWO'B 

List  price  $799,95/CE  price  $579.95/SPECIAL 

Continuous  coverage  from  190  kHz.  through  185$  Mhz. 

Now  you  can  bring  a  wider  world  of  broadcast- 
ing, VHF  air  and  marine  bands,  emergency 
services  and  many  more  communications  into 
your  vehicle  Jcom's  advanced  ICRI  00  fully  cov- 
ers all  the  stations  worth  hearing  with  up  to  1 00 
memory  channels  and  a  multitude  of  features. 


SCANNERS/CB/RADAR 
U  N  I  D  E  N 

PR0310E'B  Uniden  40  Ch.  Portable/yobib  CB $72 J5 

PRO330E'B  Uniden  40  Ch.  Remot*  rmount  CB  ..„,.„., $99.95 

GRANTS  Uniden  40  channd  SSB  CB  nrabile ,$1 52.95 

WASHiNGTON-B  Uniden  40  Ch.  SSB  GQ  hses $229.95 

PC122-B  Uniden  40  clianrvei  SSB  CB  mobile 1113.95 

PC6€A'B  Uniden  40  channel  CB  Mobtie $78.95 

PRO510XL-B  Uniden  40  channel  CB  Mobile  ,„.„ $39.95 

PROB20)CL-S  Uniden  40  channel  CB  Mbbib $54.95 

PR0535E'B  Uniden  40  channel  CB  Mobib $69.95 

PR0538W'B  Uniden  40  ch.  waalher  G0  Moblls  .........$78.95 

PROQ10E-B  Uniden  40  channei  SSB  CB  Base $174.95 

UNIDEN  RADAR  DETECTORS 

JRD3000ZX-B  Un3den  3  band  suction  mouht  radar  .„,$119.95 

RD2400ZX-B  Uniden  3  band  radar  detectof ..$109.95 

RDSO-B  Uniden  2  band  fadar  deteci<>r ,... .„..,..... $64.95 

CARD- a  2  band  crectft  card  size  radar  detector .« .$39.95 

RD3XL-B  Uniden  3  band  radar  detector $109.95 

RD9XL-B  Uniden  "micro"'  si2e  radar  detector .,..$69.95 

RD27-B  Uniden  visor  mouni  radar  detector ,.„*.. ..$39.95 


T 
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19PLUS-B  Cobra  CB  radio $36.96 

1 BRV-B  Cobra  CB  radio $64,95 

41 PLUS-B  Cobra  CBradkj. $72.95 

70LTD'B  Cobra  remote  mount  CB  radio $99.95 

19LTD-B  Cotora  Classic  series  CB  radio $44.95 

21LTD  B  Cobra  Classic  series  CB  radio , $54.95 

25LTD'B  Cobra  Classic  series  CB  radio $89.95 

29LTD  8  Cobra  Classic  series  CB  radio $109.95 

146GTL-B Cobra  AM/SSB  CB  radio....... $129.95 

USGTL'S  Cobra  AM/SSB  CB  radio $149.95 

90LTD-B  Cobra  Base  station  <.►... „,..„. $89.95 

142QTL'B  Cobra  AM/SSB  Base  station „ $199.95 

200OGTL-B  Cobra  Deluxe  AM/SSB  Base  station $379.95 

COBRA  RADAR  DETECTORS 

RDSieS'B  Cobra  3  band  radar  detector „. $109.95 

RD3175'B  Cobra  3  band  radar  detector...., Si 29. 95 

RD3173'B  Cobra  3  band  fadar  detector , $139.95 

RDStSS-B  Cobra  3  band  radar  detector ......$139.96 

Bearcat  200XLT-B 

List  price  $509.95/0 E  price  $239,95/SPeCIAL 

1 2  Band, 200 Channel,  Handhold,  Searcti,  Urrit  Hdd,  Riorily,  Lockout 
Frequency  range:  29-54 p  1 18-174,  406-512,  606-958  MHz, 

Excludeaa23.9e75-S49.0125  and  368.9875-894.0125  MHz. 
The  Bearcat  200XLT  »ts  a  new  standard  for  h^ndh^d  manners  in 
parformanc^  artd  dependability.  This  tutl  fe^atured  unit  h^s  200  pro- 
g  ra  mmabla  -chan  ne  h  with  1 0  ^^  n  nj  n  g  ba  nks  and  1 2  be  nd  coverage. 
If  you  want  a  very  similar  model  without  the  800  MHz.  band  and  1 00 
channels, orefer th# BCI OOXLT-8  for onljf  $1 79,95,  Indudesantenna, 
carrying  case  belt  kwp.  ni-cad  battery  pack,  AC  adapter  and  ear- 
phone. Order  your  scanner  from  CEI  today. 

Bearcat  800XLT-B 

List  price  $549,95/CE  price  $239.95/SPECIAL 

12-band,  40Channei.  Nothing  excluded  in  the  800  MHz,  band 
Bartds:  23-54,  116-174,  40&'512,  806  956  Mhz. 
If  you  do  not  need  the  BOO  MIHz.  band,  order  the  Bearcat 
210XLT-S  lor  the  special  CEE  price  of  $139.95. 

Magnavox^  Satellite  Phone 

CE  price  $4S,SS0.OO/SpedaI  order  -  allow 45  days  lor  delivery. 
When  war  broke  out  in  Iraq,  you  heard  atl  the  action  because 
CNN  had  a  sate II lie  telephone.  When  a  disaster  such  as  an 
earthquake  or  a  hurricane  strikes  your  community  and  cormu- 
nicatbns  are  disrupted,  you  can  depen^d  on  instant  reliable 
comtminicatfons,  jusi  like  CNN  dfd  using  your  Magnavox 
Magr^aPhone.  Inmarsat  communication  satellites  are  in  geosta- 
tionary ojtlt  along  the  equator.  They  beam  two-way  voice  and 
data  tfansm^ss  Ions  tsetwee  n  yo  u  r  s  atel  tite  phone  and  fitted  eart  h 
stations.  In  most  instances,  telephone  calls  are  dialed  directly 
once  you  have  selected  tl^e  satellite  ser/ing  your  location^  No 
matter  wh  er  e  y  o  u  are  on  the  planet  ^  th  e  M  agnaPhone  automat  I- 
cally  selects  the  Land  Earth  Station  (LES)  nearest  the  destina- 
tio  n  cafled.  This  m^kes  placi  ng  a  cal  I  as  easy  as  us  ing  a  standard 
tebphone.  Dual  ID  nurrtoefs  permit  a  separate  inmarsat  tele- 
phone number  to  be  used  to  route  calEs  to  one  of  the  external 
telephone  ports  whtch  coutd  be  used  !or  a  fax  machine  or  a 
corrputer  data  line.  For  telephone^  telex,  fax  and  data  commu- 
n  icalfon  s  anywhere  I  n  th  e  world .  the  new  M  X2020P  Mag  naPh  one 
is  the  most  compact  Inmarsat- A,  Class  1  terminal  available 
today.  Like  a  cellular  phone,  atrtin^e  will  be  billed  to  your 
account.  The  n^w  Magna? hone  weighs  just  47  lbs  {21  kg), 
including  the  antenna.  Add  the  optional  ruggedized  ca;se  (only 
$950.00)  and  it  can  travel  as  airline  baggage  on  commercfal 
carriers.  When  you  arrive  at  your  destination,  installation  can  be 
done  in  less  than  five  minutes.  For  more  information  Gail  our 
Emergency  Operations  Center  ^  313-996-8658. 


HELM  UC202-B  2  Watt  transoeiver  on  154.57  MHz.Sl  14.95 

RELW  RH25SNB-B  25  Watt  VHF  transceiver $299.95 

RCI2950-B  Ranger  Ct»Tim.  25  Watt  10  Meter  xcew.$234.95 
MRSIGO-B  Uniden  surveillance  scanner  .CALL  FOR  PRICE 

BC55XLT-8  Bearcat  10  channel  scanner $11 4,95 

AD100-B  Plug  in  wall  charger  for  BC55XLT 14.95 

PSD01-B  Cigarette  lighter  cable  for  BC55XLT  „ $14.95 

VCOOI'B  Carrying  Case  for  BC55XLT ....$14.95 

BC70XLT-8  Bearcat  20  channel  scanner $139.95 

BP70-B  Ni^ad  battery  pack  for  BC70XLT  scanner  ,.$39.95 
BC142XL-B  Bearcat  10  channel  10  band  scanner  ,,..$64,95 
BC147XLT-B  Bearcat  16  channel  10  band  scarrner  ..$94.95 
BC172XL-B  Bearcat  20  channel  11  band  scarner  .,$124.95 
BC177XLT-B  Bearcat  IS  channel  11  band  scanner  $129.95 
BC590XLT-B  Bearcat  100  channel  11  band  scan ner$  194 .95 
BC760XLT-a  Bearcat  100  channei  12  band  scanner$254,95 

BC002-BCTCSS  tone  board  for  BC590/760XLT $54.95 

BG003-B  Switch  assemWy  for  BC590/760XLT $22.95 

BCe55XLT-B  Bearcat  50  channel  12  band  scanner  $174.95 
BC560XLT-B  Bearcat  16  channel  10  band  scanner  ..$94.95 

BP205-&  Ni-Cad  battery  pack  lor  BC20a'100XLT $39.95 

TRAVELLER2-B  Grundig  shortwave  receiver  »*...»«*.  $34,95 
COSMOPOLIT-B  Grundig  shortwave  recetver.. **-.... $179 ,95 

SATELLIT500-B  Grundig  shortwave  receiver $499.95 

SATELLIT650-B  Grundig  shortwave  receiver $B49.95 

ATS800-B  Sangean  shortwave  receiver ,..* $39,95 

ATSS03-B  Sangean  shortwave  receiver ....„ $159.95 

741 02- B  Midland  emergency  weather  receiver $34,95 

77116^8  Midland  CS  with  VHF  weather  A  antenna  ...$66.95 

77liarB  Midland  CB  mobile  with  VHF  weather $62.95 

7791 3-e  Midland  CB  portable  with  VHF  weathef .......  $79.95 

76300-B  Midland  CB  base  station. .....$92.95 

NPDB  Uniden  Nsrttonal  Police  Directory $19.95 

FBE'B  Frequency  Directory  for  Eastern  U.S. A $14.95 

FBW-B  Frequency  Directory  for  Western  U.S.A $14.95 

RJ^DI'Q  ML  IL.  IN,  KY,  OH.  WI  Frequency  Directory. $14.95 

RFD2  a  CT.  ME,  MA,  NH.  RLVT Directory $14.95 

PFD3-B  DE,  DC,  MD.  NJ.  NY,  PA,  VA.  WV  Directory  $14,95 
RFD4  AL.  AR.  FL,GA.  LA,  MS,  NC.  PR.  SC,  TN.  VI  .$14.95 
RFD5  AK.  ID.  lA.  MN,  Ml.  NE.  ND.  OR,  SD.  WA.  WYS14.95 
RFD6CA,  NV.  UT.  AZ,  HI.GU  Frequency  Directory  .$14.95 
RF07-B  CO.  KS,  MO,  NM,  OK,  TX  Freq-  Directory ..,  $14.95 

PWB-B  Passport  to  Wo rtd  Band  Radeo  ,...**** „.,.,,„$16,95 

ASO-B  Airplane  Scanner  Directory  ..h.*^.. .«..<.».... ..„.  $14,95 

TSG-Q  "Top  Secfer  Registry  of  U.S.  Govt,  Freq $16.95 

TTC-B  Tune  in  on  Telephane  Calls .«...*....*,. .$14.95 

CSH-B  BigCB  Handbook/AM/FM/Freeband $14.95 

TIC-B  Techniques  for  intercepting  Communicatons  .,$14,95 
EEC-B  Ernbassy  8;  Espionage  Communications  ...,,..$14*95 
SHAHVI-B  Scanner  Modification  HandbookA/dume  1  $18.95 
SMHV2-B  Scanner  Moditication  Handbook/VolurT>e2$ie.&5 
LIN-B  Latest  hlelllgence  by  James  E.  Tunneil  .......<.«$17.95 

ASD-B  Magnet  mount  mobile  scanner  antenna .....$39,95 

A70-B  Base  stallort  scanner  antenna.... $39.95 

USAMM  B  Mag  mount  VHF  ani,  w/  12'  cable .„.  $39.95 

USAK-B  3/4"  hoie  mount  VHF  antenna  w/  A^  cable ..  $34.95 

4d^  $5M  sttpping  toraU  9cc$&&&rl6&  ordered  at  th&  same  time. 
Add  $15.00  shaping  per  radio  and  $6M  per  antenna. 

BUY  WITH  CONFIDENCE 

Michigan  reeidarits  piease  add  4%  saiss  tax  or  supply  your 
tax  I.D.  number.  Whiten  purchase  orders  ar9  accepted 
from  approved  government  agencies  and  most  well  rated 
firms  at  a  10%  surcharge  for  net  10  billing.  All  sales  ai'e 
subject  lo  availability,  acceptance  and  verification.  Prices, 
terms  and  speciflcaiions  are  subject  to  change  without 
notice.  All  prices  are  in  U.S.  dollars.  Out  of  stock  items  will 
be  piaced  on  backorder  autom^icaJiy  or  equlvaient  prod- 
lid  substituted  unless  CEI  ts  instrt/cted  differentiy.  Ship- 
ments are  F.O.B.  CEI  wamiiouse  in  Ann  Arbor.  Michigan. 
No  COD'S.  Not  responsible  for  typographical  errors. 

Mall  orders  to:  Cornmunications  EJedronics,  Box  1045, 
Ann  Arbor,  Michigan  481 06  U.S.  A,  Add  $1 5.00  per  radio  for 
U,  P,S,  ground  shippir^g  and  handling  En  the  continental 
USA.  For  Canada,  Puarlo  Rico,  Hawaii.  Alasl<a.  or  APO/ 
FPO  deiivary,  shipping  charges  are  two  times  continental 
U.S.  rates.  If  you  have  aDiscover,  Visa.  Ameri(^n  Express 
or  MasterCard,  you  may  call  and  piaceacredtt  card  order. 
5%  surcharge  tor  billing  lo  American  Express.  For  credit 
card  orders,  call  toil-free  in  Ihe  U.S.  Dial  800-  USA-SCAN. 
For  i  n  formal  ion  call  3 1 3'996-aBBB  FAX  anytime,  dial  3 1 3  - 
663-8888.  Order  from  Communications  Electronics  today. 
Scanner  Distribution  Center^"  and  CEI  logos  are  trade- 
marks of  Communications  Electronics  Inc. 
Sale  dates  1 2/2/91  through  5/31  /92  AD  #12159VB 
Copyright  ©  1992  Communications  Electronics  Inc. 

For  more  information  call 

1  -31 3-996-8888 

Communications  Electronics  Inc. 
Emergency  Operations  Center 

p. a  Box  104S,  Ann  Arbor,  Michigan  4aiOG-lQ4S  U.S.A. 
For  orders  call  313-996*8888  or  FAX  3i3-6B3-es6a 
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Figure  I .  Capacitor  rotor  sfiape. 
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duced  on  a  copy  machine  for  use  in  build- 
ing the  signal  generator.  A  frequency  in 
the  15  to  18  MHz  range  is  set  by  adding 
the  main  dial  reading  in  MHz  to  1 S,  then 
reading  the  kHz  from  the  knob  skirt. 
The  main  dial  pulley  is  driven  by  a 


OS 


\ 


I   ^ 
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Figure  3a  and  3h.  Frequency  dials,  full  size. 


string  arrangement  as  shown  in  Figure  4, 
with  30  lurnjj  arDund  a  1/8"  shaft  wound 
from  back  to  front  as  the  tuning  range  is 
covered.  Two  T'-diameter  plastic  pulleys 
feed  the  cord  up  and  across  two  small 
brass  guide  pulleys  and  onto  the  large 


Figure  4,  Dial  cord  arrangemenL 
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Frequency  Mixing 

The  remainder  of  the 
high  frequencies  from  0.4 
to  33  MHz  is  covered  by 
mixing  this  15  to  18  MHz 
base  range  with  a  switched 
fixed  frequency  oscillator 
in  10  additional  bands  of  3 
MHz  each.  Each  fixed  fre- 
quency provides  two  bands, 
one  above  and  one  below 
the  base  range.  For  exam- 
ple, mixing  the  base  range 
with  a  6  MHz  oscillator 
signal  produces  9  to  12  and 
2i  to  24  MHz  ranges.  The 
upper  or  lower  band  is  se- 
lected by  switching  in  ei- 
ther a  high-pass  or  low- 
pass  filler,  described  later 
in  this  article.  Only  five 
fixed  frequencies  are  re- 


quired: 3,  6, 9,  12,  and  15  MHz. 

An  MPFI02  FET  transistor  circuit  is 
used  with  five  separate  slug-tuned  tank 
circuits  to  generate  the  fixed  frequencies. 

The  five  tank  circuits  can  be  built  and 
checked  with  your  dipper  before  solder- 
ing into  place  on  a  piece  of  single-sided 
circuit  board  mounted  behind  the  six-po- 
sition  band  switch. 

Final  setting  is  done  after  the  cover  is 
in  place  by  adjusting  the  slugs  through 
holes  drilled  in  the  left  side  of  the  cover. 

See  the  parts  list  for  suggested  tank  cir- 
cuit information.  However,  you  can  use 
practically  any  coil  forms  in  your  junk 
box  by  winding  a  trial  set  of  turns  for  a 
particular  capacitor,  checking  the  fre- 
quency on  your  dipper,  and  then  remov- 
ing turns  or  rewinding  with  additional 
Eums  to  get  to  the  proper  frequency. 

In  addition  to  the  desired  sum  and  dif- 
ference frequencies  just  described,  other 
unwanted  signals  may  be  produced  in  a 
mixer  circuit.  My  use  of  the  MC1496 
doubly  balanced  mixer  greatly  eliminates 
both  fundamentals,  the  fixed  frequency 
and  the  15-18  MHz  adjustable  one.  Even 
harmonics  of  both  are  also  balanced  out, 
In  addition,  signal  input  levels  to  the  mix- 
er are  properly  con  trolled  to  keep  them 
below  60  mV  in  order  to  minimize  third 
order  mixing  products. 


The  mixer  is  unbalanced  by  shifting  the 
DC  bias  of  one  carrier  inpui  when  ihc  IS- 
IS MHz  band  is  selected  in  order  to  let 
that  signal  come  through  without  mixing. 
Power  lo  the  fixed  oscillator  circuit  is 
turned  off,  and  the  filters  are  bypassed 
when  selecting  this  base  range- 
Filters 

After  mixing,  either  the  sum  or  differ- 
ence frequency  is  selected  by  filter  FLl 
or  FL2.  These  are  each  five-pole  elliptic 
designs  with  40  dB  aitenuaiion  of  the  un* 
wanted  signaL  The  designs  are  not  criti- 
cal and  allow  for  normal  component  tol- 


erances. The  filter  responses  are  shown  in 
Figure  5  and  the  corresponding  schemat- 
ics in  Figure  6, 

Standard  value  ceramic  capacitors  are 
used.  Inductors  are  wound  on  T37*2  (red) 
powdered  iron  tonroids  with  #26  enamel 
wire  for  the  low  pass  and  #30  for  the  high 
pass.  No  alignnfient  is  necessary. 

Amplifier  and  Level  Control 

After  mixing  and  passing  through  the 
filters,  the  signal  needs  to  be  boosted  in 
amplitude  for  some  applications.  The 
MCI 350  circuit  provides  up  to  40  dB  of 
gain  when  used  in  a  push-pull  arrange- 


Cl 
C2 
C3 
C4 
C5 


Parts  Availability  Table 

25-220  pF  variable,  Fair  Radio  Sales  #C9/SG-1S 
8-20  pF  trimmer.  Fair  Radio  Sales  #074-050J-2 
5-12  pFtrfmmer 
16  pF 
300  pF 


C6.C10.C13,Cl5,Cl6,C17,CiaC20. 

C21.C22,C23.C24 

0.01  mF 

C7,C8,C11 

47  pF 

C9 

470  pF 

CI  2 

68  pF 

C14 

0,047  ^F 

CIS 

0,22  [if 

C25 

0.022  >iF 

R1 

2k  msi5tor 

R2 

3.9k 

B3 

4,7k 

R4.R5 

15k 

R6 

1.8tC 

R7 

2.4k 

B8.R13,R15;R17,R19.R20.R25,R32,FI35    Ik 


R9 

R10.R36 

R11.R12 

Rl4,Ria,R26,R37 

R16 

R21.R29,R34 

Raa 

R24 

R27 

R2a 

R30 

R31 

R33 

R37 

L1 

T1T2 

U1 

U2 
U3 

MPF102 

2N2222 

S1 

S2 

knobs 

3uH 
4,6  uH 
5uH 
7.6  uH 
3  MHz 
6MH2 
9  MHz 
12  MHz 
15  MHz 


100k 

270  ohm 

470  ohm 

510  ohm 

820  Ohm 

10k 

300  Ohm 

100  ohm 

1.5k 

680  Ohm 

Ik  potentiometer 

1.2k 

51k 

150  ohm 

5T  §22  wire  on  1/4'  sfyg  tuned  fomi 

tfifilar  lOT  #26  wire  on  Fair  Rile  #2643002401  Itmoid, 

Amklon  FT37*43  also  usabJe 

Harria^RCA  CA302S  RF  ampirrer/oscil1aror» 

Jam«co.  also  available  as  ECG724 

Motorola  MC1496  balanced  mixer.  Jameco 

Motorola  MCI 350  if  amplifier, 

Jameco.  also  available  as  NTE746  or  ECG746 

Radio  Shack  276-2062 

Radio  Shack  276-1617 

2- pole,  6-position  rotary  switch.  Radio  Shack 

4-polo,  3-posifion  rotary  switch.  Radio  Shack 

Callfonics  Filter  inductor 

(all  wound  on  Amidon  137-2  torroid  cores): 

27T#26 

34T#26 

36T  #30 

44T  #30  Fixed  freQuency  tank  circuits: 

70T  #33  on  9/32**  form  with  100  pF  capacitor 

27T  #30  on  9/32"  fonn  with  100  pF 

21 T  #26  on  1/4"  fomi  with  100  pF 

18T  #26  on  7/32"  form  with  lOOpF 

11T  #26  on  7/32"  tomi  with  100  pF 


BAHERIES 

Nickel-Cadmium.  Alkaline,  Llthigm, 
Sealed  Lead  Acid  For  Radios,  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H-YOST  &  CO. 

7344TETIVARD. 
SAUK  CITY,  Wl  53583 

(608)  643-3194 
FAX  608-643-4439 
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'T'he  pioneers  in      i 
aluminum  towers 
bring  you  higher 
heights  and  wind  loads 
than  ever  before, 

o  Self'Siipporting  up  to  144 
feel  at  75  mph  winds. 

o  Complete  tapered  and 
telescoping  models. 

o  Ea^  to  assemble  and  erect. 

o  Full  range  of  manually  and 
electrically  operated  Fold- 
Over-Kits 

Heights  ofTers  you  unmatched 
versatility;  value  and  quality  in 
a  tower  system  that  has  been 
proved  and  improved  for  over 
30  years. 

For  our  new  brochure  giving 
dozens  of  combinations  of 
height,  weight  and  wind  load, 

con  tact: 

f^GHTS  TOWER  SYfflEMS,  OD. 

1721  Indian  Rd.  *  Lapeer,  MI  48446 

(313)  667-1700 
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Figure  6,  Filter  schemaiics, 

ment  as  shown.  A  broadband  iransformer 
using  a  ferrite  lorroid  from  Fair-Rile 

Products,  terminated  in  a  Ik  ohm  resistor, 
does  a  nice  job  over  the  entire  high  fre- 
quency spectrum. 

Level  control  comes  from  adjusting  the 
AGC  input  voltage  beiv^een  5  and  9  volts 
with  a  Ik  ohm  front  panel  potentiometer 
Maximum  gain  occurs  at  5  volts  with  an 
over-60-dB  drop  in  signal  at  9  volts.  A 
cathode  follower  circuit  then  isolates  the 


amplifier  and  drives  ihe  output  BNC  jack 
with  over  200  mV  at  a  270  ohm  source 
impedance. 

Power 

I  recommend  a  regulated  12-voll  sup- 
ply for  this  generator.  1  installed  an  RCA 
phono  jack  on  the  rear  panel  and  use  an 
external  bench  supply.  There  is  ample 
room,  however,  inside  the  home-brew  6" 
X  7"  X  6"  box  to  accommodate  a  battery- 
or  line-operated  supply  if  you  want  to 
build  one  in. 

Construction  Details 

The  overall  schematic  is  shown  in  Fig- 
ure 7.  Plastic  pulleys  are  easily  turned 
with  an  electric  drill  and  file  (see  J. 
Pivnichny,  **A  Homebrew  Tuning  Dial,** 
Ham  Radio,  December  1988,  p*75)*  The 
small  brass  pulleys  are  made  from  1/4" 
brass  spacers,  also  using  the  electric  drill 
and  file  for  turning.  I  included  a  small 
AFC  irimmer  capacitor  as  a  fine-tuning 
control.  This  is  ideal  for  tuning  through 
the  skirls  of  crystal  filters.  One  of  the 
nice  things  about  home-brew  gear  is  that 
you  can  include  features  like  this  if  you 
do  crystal  filter  experimenting. 

The  T  X  6"  front  panel  has  a  1"  x  T 
window  cut  out  and  backed  with  a  1-1/2" 
X  3"  X  1/8"  sheet  of  clear  plastic,  A  verti- 


cal line  is  scribed  on  the  plastic  and  filled 
with  black  magic  marker  to  serve  as  the 
cursor.  White  dry  transfer  letters  are  used 
on  a  dark  gray  paint.  Additional  lines  arc 
put  on  using  a  drawing  pen  and  white 
drawing  ink.  A  final  lacquer  spray  before 
mounting  the  controls  protects  the  letter- 

itig* 

All  components  except  the  panel  con- 
trols and  tank  circuits  are  mounted  on  the 
foil  side  of  a  3"  X  5"  piece  of  single-sided 
epoxy  glass  circuit  board.  The  foil  serves 
as  a  ground  plane.  Component  leads  pass 
through  counter-sunk  holes  and  arc  inter- 
connected  on  the  back  side.  See  the  pho- 
tographs for  placement  of  the  circuit 
boards  inside  the  box. 

Final  Words 

Fve  used  the  generator  along  with  my 
sensitive  RF  voltmeter  (see  J.  Pivnichny, 
**A  Sensitive  RF  Voltmeter,"  Ha/ft  Radio, 
July  1989,  p,  62)  for  lots  of  measure- 
ments around  the  shack,  Most  measure- 
ments can  be  made  with  the  signal  pro- 
vided at  the  BNC  jack.  For  very  sensitive 
work,  remember  that  unwanted  signals 
(although  40  or  more  dB  down)  are  still 
present  so  additional  external  filtering 
may  be  desirable. 

Good  luck  with  building  your  own  lab- 
oratory-style signal  generator. 
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Figure  7.  Overall  schematic  ofsigttai  generaton 
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llumber  8  on  your  Feedback  cartf 


A  Receive  Converter  Adapter 
for  2  Meter  Transceivers 

Monitor  6  meters  or  220  MHz  with  this  unique  circuit. 


by  J.  Robert  Wilmer  W3RW 


Curious  about  6  meter  or  220  MHz  aciivi[y  in 
your  area  but  not  ready  lo  spetid  the  money  for  a 
duaUband  or  extra  transceiver  to  find  out?  The  re- 
ctive  converter  adapter  approach  may  be  just  the 
way  lo  solve  this  problem. 

OK,  whafs  a  receive  converter  adapter?  A  re- 
ceive convener  adapter  is  an  interface  device  that 
provides  a  way  to  add  receive  coverage  of  an  addi- 
tional ham  band  by  the  use  of  an  external  converter, 
uhile  still  allowing  normal  operation  of  a  2  meter 
transceiver.  This  anicfe  describes  how  to  build  and 
use  the  receive  convener  adapter  and  offers  some  ap- 
proaches to  putting  logcther  converters  to  use  with  it* 

Many  of  the  laiesi  model  2  meter  FM  transceivers 
have  extt^ndcJ  rcLL^ive  coverage  and  a  large  number 
of  niemofy^  channels.  With  the  converter  adapter  you 
can  interface  a  converter  covering  an  additional  band 
such  as  220  or  6  meters  to  (he  2  meter  transceiver 
withoul  impacling  noimal  2  meter  operation,  and  put 
some  of  those  extra  memory  channels  io  use, 

Tfie  only  catch  in  this  approach  is  tha!  the  fre- 
quency range  you  plan  to  use  for  the  output  of  the  re- 
ceive converter  (the  IF)— say  142  MHz  to  144 
MHz— must  he  relatively  free  of  on-the-air  signals 
in  your  area.  If  it  isn't,  because  of  how  the  convener 
adapter  works,  you  will  receive  both  the  normal  2 
meter  signals  and  the  converted  signals  simultane- 
ously— which,  depending  on  your  operation,  may 
tiot  he  a  disadvantage,  cither.  Figure  1  shows  how 
this  works. 

How  it  Works 

A  Wilkinson  Hybrid  ("Wiikinson  Hybrids/*  Ham 
Radio,  Janiiary  1982)  forms  the  basis  for  the  receive 
converter  adapter  design  (see  Figure  2  for  the 
schematic).  A  similar  technique  is  used  to  feed 
stacked  beams  for  improved  antenna  gain.  The 
Wilkinson  Hybrid  is  shown  by  the  shaded  area  in 
Figure  2.  In  receive  operation  the  Hybrid  acts  as  a 
combiner  to  couple  two  inputs  to  the  receiver  with 
minimal  in^nion  Lo^s^  maintain  isolation  between 
the  inputs  and  provide 
impedance  matching.  Dur- 
ing receive  the  converter 
adapter  works  essentially 
this  way — ii  couples  the 
output  of  the  convener  and 
the  2  meter  antenna  to  ihe  2 
meter  rig, 

Dunns  transmit,  without 
the  circuitry  outside  the 
shaded  area,  the  Wilkinson 
Hybrid  would  act  as  a  spttt- 
ter  dividing  the  transmitter 
output  approximately 
equally  between  the  two 
pons.  This  is  clearly  not 
desirable—the  effective 


output  power  to  the  antenna  would  be  cut  in  half  and 
the  receive  convener  would  probably  be  blown  away 
on  the  fim  transmission.  In  the  convener  adapter, 
diodes  Dl  and  D2  short  during  transmit,  which  pro- 
lecis  the  output  of  the  convener  and  electrically  dis- 
connects the  quarter-wave  section  of  coax  ii2  from 
the  2  meter  connection  pon  of  the  adapter.  This  ac- 
tion prevents  ifK  Wifkinson  Hybrid  in  the  convener 
adapter  from  acting  as  a  spl iucr. 

To  provide  impedance  matching  for  the  transmit- 
ter, the  additional  coax  section  id  is  inserted,  other- 
wise the  transmitter  would  see  a  greater  than  2:1 
VSWR,  Sections  nl  and  ii3  are  showTi  separately  in 
the  figure  for  explanation  purposes  but  in  the  actual 
adapter  they  are  combined  into  one  continuous 
length  of  coax  resuUing  in  a  half- wavelength  section. 
The  addition  of  section  Jt3  does  have  a  disadvantage 
on  receive  because  ii  interferes  with  the  normal  op- 
eration of  the  Wilkinson  as  a  combiner  by  presenting 
a  mismatch  to  the  ouiput  of  the  converter.  (Nothing 
is  ever  as  easy  as  it  fir^st  seems!)  This  causes  an  ef- 
fective loss  in  the  coupled  ouiput  of  the  converter  of 
approximately  3  dB,  In  actual  opcmtion  this  is  not 
usually  noticeable  because  of  ihe  gain  of  most  con- 
verter and  the  strength  of  typical  FM  signals.  Tlie 
low-pass  filter  consisting  of  CI ,  C2  and  LI  suppress* 
es  the  low  level  harmonics  generated  by  Dl  and  02 
and  provides  additional  rejection  of  out-of-band  in- 
terference. 

The  Receive  Convener  Adapter  can  be  used  with 
a  scanner  as  well  (see  Figure  3  for  the  scanner  con- 
figuration). During  receive,  the  signal  from  the  an- 
tenna is  split  approximately  in  half  to  the  scanner 
and  2  meter  rig  pons.  The  electrical  disconnection  of 
coax  section  ;c2,  described  above  during  transmit, 
permits  the  2-meter  rig  to  be  electrically  connected 
direcdy  to  the  antenna  with  minimum  interaction  and 
transmit  loss  due  to  ir2.  The  only  other  difference  is 
thai  the  lowpass  filler  consisting  of  CL  C2  and  LI  is 
moved  to  the  antenna  pon.  The  low-pass  filter  will 
have  an  effect  on  scanner  performance  as  you  go 
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Figure  L  Block  diagram  of  ihe  Receive  Convertet  Adapser. 


higher  in  frequency  from  2  metei5> 

Using  the  Converter  Adapter 

I  use  the  convener  adapter  to  add  6  meter  receive 
capability  to  my  Kenwood  4100A  dual-band 
transceiver,  I  use  the  142  MHz  to  144  MHz  section 
of  the  band  as  my  receive  IF,  Where  1  live,  approxi- 
mately 15  miles  nonh  of  Philadelphia,  there  is  very 
little  strong  FM  signal  activity  in  the  142  to  144  fre- 
quency segment.  Check  the  band  for  a  similar  "qui- 
et" segment  in  your  area  before  selecting  an  IF  band 
Tve  also  used  the  converter  adapter  approach  to 
monitor  220  MHz:  activity  using  the  146  to  I4S  MHz. 
mnge  as  an  IF  but  Tve  encountered  some  interfer- 
ence from  in -band  2  meter  signals.  Converters  for 
use  with  the  convener  adapter  can  be  constructed  us- 
ing basic  building  block  circuit  elements.  Figures  4, 
5  and  6  show  typical  configurations  that  can  be  used 
for  each  band.  A  brief  discussion  of  each  follows* 

Six  merer  convener  adapter  operation:  The  6  me- 
ter converter  and  hook-up  are  shown  in  Figure  4. 
The  preamplifier  section  of  my  converter  consists  of 
the  RF  amplifier  from  an  RCA  1 000  commercial  rig» 
but  any  6  meter  preamp  such  as  those  available  from 
Ham  Ironies  or  shown  in  the  ARRL  Handbook  ("Du- 
al-Gate MOSFET  Preamplifiers  for  28,  50,  144,  and 
220  MHz",  the  1990  ARRL  Handbook  Chapter  31, 
pages  31-1  to  31-2)  should  also  work  well.  The  local 
oscillator  is  a  Butler  type  (R.  Campbell,  "A  Clean, 
Low -Cost  Microwave  Local  OscillatiM."  QST,  July 
1989,  pages  15^21.)  with  a  90  Wdz  5lh  overtone 
crystal  (see  Figures  7,  Sa  and  8b).The  capability  of 
the  circuit  to  ^^ree"  oscillate  with  a  47k  resistor  in 
place  of  the  crystal  and  L2  can  be  used  to  get  the  os- 
cillator LI  and  CI  components  on  frequency  to  in- 
sure cr^'stal  oscillation.  Use  a  frequency  counter  or 
FM  broadcast  receiver  to  check  the  operating  fre- 
quency. LI  is  non-critical — the  best  approach  is  to 
make  a  coil  like  that  specified,  try  it,  and  if  it  doesn't 
give  you  the  desired  frequency  oscillation  range  with 
CI,  adjust  its  size.  If  you  have  an  approximately 

similar  variable  slug- 
tuned  coif,  try  that.  The 
same  approach  was  used 
for  L2,  the  crystal  frc- 
quency  trimming  induc- 
tor. Once  the  oscillator 
free-runs  in  the  right 
range  remove  the  47k  re- 
sistor and  install  the  crys- 
tal and  L2,  Monitor  the 
current  to  the  oscillator 
and  adjust  CI  for  a  peak 
in  current  drain,  indicat- 
ing that  oscillation  is  oc- 
curring. Adjust  L2  for  on- 
frequency  operation  and 
re-peak  CI  for  maximum 
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FREQUENCY     COUNTERS 

SUB-COMPACT  PORTABLE  INSTRUMENTS  FOR  THE 
COMMUNICATtONS  PROFESSIONAL.  HAM  OR  HOBBYIST 

Choose  from  6  NEW  MODELS 

Wrm  ADDED  FEATURES  &  PERFORMANCE 


Our  low  power  design  yields  3  to  5  hours  portable 
operation  from  the  high  capacity  internal  NI-CAD 
batteries.  (Standard  in  all  models). 

StarCab"  top  quality  US  made  aluminum  cabinets 
are  used  with  machine  screw  assembiy.  No  cheap 
extruded  aluminum  or  steel  with  setf-tap  screws. 

Convenient  POCKET  SIZE:  3.4''W,  3.8" H,  VD. 
A  2  inch  RF  SIGNAL  BAR  GRAPH,  ULTRA  HIGH 
SENSITIVITY  and  operation  to  3.5  GHZ,  all 
available  in  the  stai^tek  sub-compact  models. 


NEW  BAR  GRAPH  SERIES 

ULTRA  HISH  SENSITIVITY 


These  new  models  are  the  most 
sensitive  counters  yet.  A  bright  LED  BAR 
GRAPH  functions  as  a  signaJ  strength 
indicator.  Very  useful  for  testing, 
adjusting,  repairing  or  locating  RF 
devices.  These  are  simply  the  best 
portable  RF  counters  available  today! 


STANDARD  FEATURES  rNCLUDE: 

•  NI-CAD  BATTERIES  &  110VAC  ADR/CHARGER 

•  1  PPM  TCXO  TIME  BASE  -  FRONT  PANEL  ADJ 

•  3  GATE  TIMES  •  HOLD  SWITCH  &  INDICATOR 

•  9-12VDC  AUTO-POLARITY  POWER  INPUT 

•  StarCab"  ALUMINUM  CABINET 

•  COMPUTER  AIDED  CIRCUIT  DESIGN 

•  TOP  QUALITY  COMPONENTS 

•  100%  ASSEMBLED  IN  THE  USA 

•  1  YEAR  LIMITED  WARRANTY 
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ORDER  NOW  I      ULTRA  high  SENSmVfJY 


SAVE  UP  TO 


2  INCH  BAR  GRAPH 
$220 


1  MHZ  -  3200  MHZ 

ULTRA  HIGH  SENSITIVfTV 

2  INCH  BAR  GRAPH 

$265 


GALL  FOR  DETAtLS 


1  MHZ  -  1300  MHZ 

QUALITY  4  ECONOMY 

{REPLACES  #1500A) 

$129 


UH3 

1  MHZ-  1500  MHZ 

ULTRA  HIGH  SENSITIVITY 

(REPLACES  #t500HS) 

$169 


to  HZ  -  2400  MHZ 

Hl-Z  INPUT  -  LO  RANGE 

HIGH  SENSITIVITY 

$210 


10  HZ  -  3500  MHZ 

Hl-Z  INPUT  -  LO  RANGE 

HIGH  SENSITIVITY 

$250 


ACCESSORIES: 

tCC-90          BLACK  VINYL  aPPER  CASE  $12.00 

#TA-90         TELESCOPING  BNC  ANT  12.00 

#P«110          PROBE.  200  MHZ,  1X-1  OX  33.00 

#M207tC       CABLE  FOR  MFJ-207^03  10.00 


ALL  MODELS 

iN  STOCK 

WE  SHIP 

SAME  DAY ! 


ORDER  FACTORY  DIRECT 

Orders  &  Information 

305-561-2211 

Orders  only 

800.638-8050 

FAX  305-561-9133 
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Figure  2,  Schemanc  diagram  of  the  Receive  Converter  Adapter  us 
used  with  a  2  meter  transceiver 
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Figure  J,  (/s/zig  /Ae  Receive  Converter  Adapter  wiih  a  scanner 


curreni — ihere  is  some  imcracrion  between  ihcsc  ad- 
jusimcnts.  Between  the  oulpyt  of  the  oscillator  (Ql 
and  Q2)  and  the  MMIC  (U2)  is  a  low-pass  filler 
con^isiing  of  L4,  C 1 6  and  C 1 7. 

The  mixer  is  a  Mini-Circuits  Labs  SBL-l  DBM 
or  equivaJenL  With  the  90  MHz  LO,  6  meter  signals 
from  52  to  54  MHz  arc  translated  to  142  MHz  to 

144  MHz,  which  provides  for  ease  of  readout. 

220  MHi  converter  adapter  operation:  Two  220 
MHz  convener  confiEuraiions  aic  shov»Ti  in  Fisurcs 
5  and  6.  The  convener  in  Figtire  5  translates  223* 
225  MHz  to  146-  14S  MHz  which  results  in  some  in- 
lerfeitnce  berween  on-lhc-air  2  meter  signals  and 
the  translared  220  signals,  an  example  to  possibly 
avoid  depending  on  the  activity  in  your  ai^a. 

I've  also  used  a  220  convener  similar  to  ihe  6 
meter  converter  just  described  (see  Figure  6)  except 
it  used  an  80  MHz  LO,  With  an  80  MHz  LO,  signals 
from  223  to  225  MHz  arc  translated  to  143  MH?.  to 

145  MHz,  which  again  provides  for  simplified  fre- 
quency translation. 

Construction 

My  converter  adapter  was  constnicted  in  a  small 
altiminum  chassis  usin£  a  mixnire  of  UHF  and  BNC 


connectors  to  match  the  cables  I  had.  RG-59/U  75 
ohm  coax  was  used,  Be  careful  that  ditKles  Dl  and 
D2  are  soldered  directly  across  the  convener  con- 
nector (CNVTR)  with  minimum  lead  length.  If  the 
diodes  are  accidentally  placed  across  either  of  the 
other  connectors,  a  high  SWR  will  be  presented  to 
your  rig  on  iransmiL  Installadon  of  the  diodes  is  best 
done  after  the  coax  sections  ate  soldered  to  mini- 
mize  excess  heating.  An  ohmmetcr  check  of  the 
coax  sections  after  instaJlation  is  a  good  idea  to 
make  sure  no  inadvertent  shorts  were  created  during 
soldering.  A  two-lug  terminal  strip  was  soldered  to 
the  base  of  the  antenna  poft  connector  SO-239  and 
supports  the  input  (coax)  end  of  LI  and  CL  The  out- 
put side  of  LI  connects  directly  to  the  center  con- 
ductor of  the  antenna  port  connector  to  which  C2  is 
soldered. 

Trim  the  coax  to  approximately  the  length  need- 
ed— remember  to  include  the  velocity  factor  of  the 
coax.  For  RG-59/U  this  is  usually  0-66,  which 
means  a  quarter- wavelength  of  cable  at  147  MHz 
should  be  approximately  [(246/147)  x  0,66]  feet 
long,  wtich  comes  to  approximately  IJ  feet*  using 
the  formulas  froin  Chapter  16  of  the  ARRL  Hand- 
book The  half-wave  section  is  simply  twice  this 


long.  (If  you  arc  going  to  use  ihe  grid  dip  oscillator 
(GDO)  technique  for  fine  tuning  the  sections,  cut 
tliem  a  little  long  to  begin  with.) 

Oscillator  Construction:  The  local  oscillators  for 
the  6  meter  and  220  MHz  converters  were  construct- 
ed using  a  technique  I've  used  for  several  years  for 
R¥  circuits.  Using  a  2-1/4"  by  3-3/4"  piece  of  dou- 
ble-sided G-IO  circuit  board  material  as  the  base*  I 
glued  small  pieces  of  single-sided  board  material* 
cut  to  the  size  required  for  the  particular  pads,  to  the 
main  board.  Feedihrough  bypass  capacitors  arc  used 
where  possible  for  bypass  requirements.  W\ih  this 
approach,  the  DC  power  distribution  is  done  on  the 
opposite  side  of  the  circuit  board  from  the  RF  com- 
ponents. Grounding  is  accomplished  by  soldering 
directly  to  the  ground  plane— keeping  the  RF  circuit 
ground  leads  as  short  as  possible.  If  a  change  is  re- 
quired you  can  pry  the  desired  pad  loose  and  glue  it 
in  the  new  location.  Figures  8A  and  8B  show  the  ap- 
proximate part  layouts  of  my  90  MHz  local  oscilla- 
tor. Try  to  use  small  components  when  possible;  tt 
uill  simplify  construction  and  minimize  problems 
associated  with  layout  LI  and  L2  must  be  mounted 
perpendicular  to  each  other.  LI  is  motsnted  horizon* 

Coniinued  on  page  59 
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Figure  5.  Converter  circuit  for  220  MHz  operation. 
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AVAILABLE  NOW! 

FANTASTIC  2-METER  II.T.'s 

HIGH  PERFORMANCE  AT  A  (iREAT  PRICE 

•  UJ-FITH  World's  smallest  5  watt  II.T. 

•  DJ-162TR  Full  featured  2-iiieler  comes 
standard  with  EDC-34  rapid  charger 


New  Model  DJ-580T 
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RATED  #  1  IN  JAPAN,  NOW  AVAILABLE  IN 
THE  U.S. 

A  super-compact  handheld^  the  tiny  DJ~580T  ii^  a 
powerful,  feature-packed  twin  bander.  This  super- 
compact  HT  is  the  smallest  youll  find,  and  literally  fits 
in  the  palm  of  your  hand. 

Ergonomic  design,  combined  with  excellent  sensitivity 
and  unbelievable  great  sound,  sets  a  new  standard  for 
miniature  HTs. 

New  MCF  function  allows  you  to  set  the  40  memory 
channels  regardless  of  which  channels  you  want  for 
VHF  or  UHF.  Any  combination  is  possible. 

Alinco's  DJ  580T  has  FuJl^Duplex  Cross  Band 
Operation  and  Cross  Band  Repeater  Functions  with 
real  world  power  and  excellent  sensitivity.  Airband 


receive  with  simple  modification. 

If  the  battery  is  depleted  to  less  than  5  volts,  Alinco's 
Patented  Super  Low  Battery  Consumption  Function  is 
automatically  activated.  You  can  continue  to  operate 
the  radio  all  the  way  down  to  3.5  volts.  This  feature  is 
effective  with  dry  cell  batteries  only. 

This  unit  has  built  in  DSQ  for  paging,  CTCSS  encode 
and  decode  standard,  various  scanning  functions,  3 
power  level  selections  for  each  band,  bell  function,  and 
an  illuminated  keypad. 

Check  out  the  affordable  technology  of  the  90's. 
Check  out  ALEVCO, 


ALINCO 

ELECTRONICS  INC. 


ALINCO  ELECTRONICS  INC, 

438  Amapola  Avpniie,  I 'nit  130,  Tcirrance,  CA  90501 
Tel.  ( 3 10 » 618-8616  Fax  i310i  618-8758 


Two  Year  Limited  Warranty* 

SpecificatiorKs  and  fcaturti*  are  .'^ubjeci  to  change  without  notice  or  obEip*ation. 
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73  Review 


by  Michael  Bryce  WB8VGE 


The  MFJ-9020 


20  Meter  CW  Transceiver 

and  Integrated  CW  Station 

A  versatile  and  portable  QRP  combo. 


Nymber  9  on  yotjf  Feedbvacic 

MFJ  Eitefprises,  Inc. 

Box  494 

Mississippi  State  MS  397&2 

(601)  323-5669;  Orders:  (KM)  647-1800; 

Fax:  (601)  323^6551 

Price: 'Model  W1FJ-9020  abne,  $179.95: 

Entire  Integrated  CW  Station 

(MFJ-9020  plus  portable  tuner, 

portable  power  pack  and 

20  meter  antenna).  $329,80, 


M9f)tion  MFJ  and  visions  of  antenna  funem 
and  ham  accessories  pop  into  your  head. 
Until  recently,  QRP  rigs  werenl  in  the  Irne-up. 
The  MFJ*9020  will  alter  your  thinking  from 
now  on. 

The  MFJ-9020  is  a  20  meter  QRP  (low- 
power)  transceiver  designed  by  Rick  Littlefield 
KtBQT  It  covers  14.000  to  14.075  MHz  of  the 
20  meter  CW  band,  The  MFJ-9020  is  a  CW- 
oniy  transceiver;  it  will  not  transmit  SSB  nor 
receive  SSB, 

First  Impressions 

After  opening  the  box,  what  really  im- 
pressed me  was  the  *fee!*  of  the  rig.  If  s  con- 
structed of  1/16-lnch  alummum  throughout. 
The  speaker  is  top-mounted.  There  are  but 
three  controls  on  the  front  panel:  volume,  VFO 
tuning  and  RtT  Two  LEDs  give  the  operator 
visual  verification  of  power  on  and  off  as  well 
as  transmit. 

The  back  panel  sports  the  usual  power  con- 
necttons.  which  fit  a  5.5mm  o.d  coaxial  plug. 
The  center  pin  is  positive.  For  keying  the  ra- 
dkD,  you  have  two  choices.  Rrst,  you  may  plug 
in  a  straight  key,  output  from  a  keyer  or  even 
an  old  bug  in  the  key  jack.  The  key  |ack  re- 
quires a  3,5mm  nrono  plug.  Or,  you  may  install 
the  optional  keyer  and  then  use  the  keyer's 
jack,  which  requires  a  3.5mm  stereo  plug. 

There's  an  additional  switch  for  the  optional 
CW  audio  filter.  In  the  review  unit,  both  the 
keyer  and  the  audio  filter  are  in  place,  Both 
the  switch  to  select  the  audio  filter  and  the 
keyer  speed  are  mounted  on  the  back  panel. 

A  real  surprise  for  a  QRP  transceiver  is 
finding  an  SO-239  antenna  connector  instead 
of  the  common  RCA  jack  many  QRP  builders 
use  tor  RF  connections. 

Of  course  I  had  to  open  the  case  for  a  look 
inside.  I'm  impressed!  The  entire  transceiver  is 
built  on  one  double-sided  board  with  plated- 
through  holes.  There  are  but  three  wires  in  the 
entire  radio:  two  wires  for  the  speaker  and  one 
from  the  PC  board  to  the  antenna  connector. 
Everything  else  is  mounted  on  the  PC  board. 
And  I  mean  everything  is  mounted  on  tfie  PC 
board,  including  all  the  pots.  LEDs  and  an  the 
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Photo  A.   The  MFJ-9020  20  meter  CW 
transceiver. 


Photo  B,  The  MFJ  Integrated  CW  station  in- 
cludes the  transceiver,  a  portable  antenna 
tuner,  a  portable  power  pack  and  a  20  meter 
folded  dipole. 

inpuiJstilput  jacks.  Not  only  does  this  make  for 
a  very  reliable  unit,  but  it  also  reduces  labor 
cost  during  constriiction.  The  PA  transistor,  an 
MRF  476,  is  boHed  to  the  Side  of  the  chassis. 
The  MFJ-9020  easily  passed  the  numtier  five 
crane  test.  That's  a  drop  of  three  feet  onto  a 
solid  surface. 

The  PC  board  is  well  labeled  wrth  all  the  ad- 
justment pots  cleariy  marked  as  to  what  1hey 
do.  All  the  I Cs  are  in  sockets  for  easy  replace- 
ment if  and  when  replacement  is  needed.  If 
youVe  ever  worked  on  a  double-sided  board 
with  plated  holes,  you'll  instantly  know  the  ad- 
vantages of  IC  sockets.  There  are  no  "Do  Not 
Touch'  areas  on  the  board.  The  circuit  is  sim- 
prie  arKJ  well  thought  out 


Tfie  Manual 

A  very  detarfed  manuat  comes  with  the 
MFJ-9020.  They  even  include  all  the  Radio 
Shack  stock  numbers  for  the  required  ptugs 
ysed  for  power  and  keyer.  By  the  way,  dont 
use  molded  adapters  as  they  may  damage  the 
input/output  sockets  on  the  PC  board. 

Both  a  block  diagram  and  full  schematic 
have  been  included.  This  is  a  real  nice  touch 
for  repairing  the  MFJ*9020  shouid  the  need 
arrive,  if  nothing  eise,  it's  nice  to  read  how  it 
works  and  why. 

There  are  many  tips  for  setting  up  the  MFJ- 
9020  and  getting  n  on  the  air.  Included  in  the 
manual  are  several  examples  of  simple  20 
meter  antennas.  Several  pages  of  field  align- 
ment procedures,  as  well  as  some  general 
troubleshooting,  may  also  be  found  in  the 
manual. 

The  Insldes 

The  MFJ-9020  is  sensitive*  A  side-by-side 
comparison  between  my  Argosy  II  and  the 
MFJ-9020  showed  very  little  difference  be- 
tween  the  two.  If  I  could  hear  a  station  on  the 
Argosy  11, 1  couKi  hear  it  on  the  MFJ-9020.  The 
receiver  is  a  superhet— NOT  A  DIRECT  CON- 
VERSION RECEIVER!  You  get  single-signaf 
reception  with  the  MFJ-9020,  thanks  in  pari  lo 
the  8-pole  crystal  filter.  The  crystal  filter  is 
about  750  Hz  at  -6  dB.  With  the  optional  audio 
CW  filter,  you  have  some  very  powerful  QRM- 
fighting  tools. 

Receiver  signals  are  preselected  by  a  4- 
pole  t>andpass  fitter  t^efore  the  signal  is  routed 
to  the  NE602  receiver  mixer  A  76L05  keeps 
the  VCC  regulated  at  5  volts  to  ensure  a  volt- 
age-stable VFO.  A  varactor  RIT  circuit  pro- 
vides VFO  shift  on  receive  only,  A  MCI  350  IF 
amplifier  is  coupled  to  a  second  NE602  used 
as  a  product  detector  This  comprises  the  IF 
stage.  Audio  from  tiie  product  detector  goes  to 
an  LM3&6.  The  LM386  operates  at  full-loop 
gain  and  the  volume  level  is  set  by  an  ad- 
justable attenuator.  Receiver  AGC  Is  provided 
by  the  LM386,  AGC  delay  seems  to  be  just 
BhoUt  right  for  CW  use. 

On  the  transmit  side,  a  thtnd  NE602  mixer 


ID-7400 

AUTOMATIC  VOICE 

IDENTIFIER 


The  ID-7400  is  an  aytomatic  voice  identifier 
for  use  on  any  transceiver  or  repeater.  The 
ID'7400  records  your  voice  ID,  then 
automatically  transmits  it  at  the  proper  time, 
on  the  release  of  your  PTT  switch.  Two 
switch  selectable  IDs  can  be  recorded  and 
stored  In  non  volatile  electronic  memory. 
Records  from  the  station  microphone.  Installs 
between  the  microphone  and  the  transceiver. 
No  soldering  required.  Uses  8  pin  mic 
connectors. 


1215  N.  CR427.su  ITE  105 
INTERCONNECT     LONGWOOD.  Fi  32750 

SPECIALISTS  INC.  rou  free  800-633-3750 
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STANDARD 

AMATEUR     RADIOS 


Now  available  -  The  worlds  finest  amateur 
radios,  Unsuq>assed  quality  and  features  make 
STANDARD  the  worlds  most  popular  line  of 
amateur  radios. 


Mini  Deluxe  HTs: 

CI 68 A  2  meter 
C468A  45OMH2 


Call  For 
Price 


Twin  Band  HTs 

C228 A  2M/220MHZ     caii  For 
C528A  2M/440MH2       ^^'*^* 
C628A  440MHz  &  L2GHz 

Twin  Band  Mobile 
C5608DA  2M/440MHZ 

Call  For  Price 

We  also  have  many  accessories  for 
these  radios  and  most  heath  radios. 
Call  1-800-292.77U  for  details. 


C  &  S  SALES,  INC.  •  1245  Rosewood,  Deerfieid.  IL  60015 

(708)  541 .3800  •  FAX:  708-520*Q085  ^r,^  ^^^  ^^^^  ^^^^^^^ 

WE  WILL  NOT  BE  UNDERSOLD      pbk:es  subject  to  a^^r^GE 


PRICES  SUBJECT  TO  CWAMGE 
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BATTERIES 


You've  bought  our  replacement  batteries  before . . . 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


MHWItiliBliHIWtMitlttlimilM'to 


BUYER  BEWARE!*!! 

Some  replacement  battery  manufacturers  misrepresent  their  products. 


a)    Exa 

1000 
manu 


Other 

n  the 


case  as  ours. 


b)  ScHne  manufacturefs  state  they  have  hidh  caMelty  batteries  but   they  neglect  to 
tell  you  that  their  case  size  Is  consider Aly  LONGEfl  ttian  the  original  case  sue 
(DONT  BE  SURPfllSED,  THE  ASOVE  SHOlILD  BE  STATED). 

c)  DON'T  HESITATE  to  ask  the  AFTERMARKET  BATTERY  MANUFACTURER  to  state 
which  cells  they  are  using.   Example:  We  are  now  using  a  SANYO  ICR1 100AAE 
NIcad  in  our  lOfS)  packs, 

BUYER  BEWARE!!!! 
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FOR  THE  MONTH 

<^  OF  JULY 
^  10%  OFF 

Replacement  Batteries 
for  YAESU 

FHB'Z^   7.2v@600MAH 
FKB-26   7.2v  @  1000MAH 
*FNB-2SA    9.6v@800MAH 
FlfB-27   12v@600MAH 
**FNB-27S   12v@0OOMAH 

*s«me  size  as  FNB^26 
**  1/4  Inch  longer  than  fHB-ZT 

LOOK  FOR  AUGUST  SPECIAL  OF  THE 
iHONTH 

Monlhly  discounti^  »ppllc«bl«  to  End- 
Users  OMLYk 


\ 


h 


Discover  now  accepted 
1^  NYS  residents  add 
8y*9*  sales  lax* 
Add^^  for  po^age 
and  handling. 


Pnces  amJ  spedficntione  gtibjtrftt  to  change  without  notice. 

,  ^SOURCE  FOR  ALL  YOUR  COMMUNICATION 
/  BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-1 1  Parsons  Boufevard,  Flushing,  N.Y.  11 354 

WOf^LO  WIO€  OKSTRfBUTDF^HlPS  AVAILABLE.  PLEASE  INOyiRE. 


--^i 


MADE  IN 
THE  U.S.A. 
SEND  FOR 

i   FREE  CATALOG 
AND  PRICE  LIST 


In  U.S.  &  Canada  Call  Toll  Free  {800)  221-0732  •  IN  NYS  (718)961-2103  •  Telex:  51060 16795  •  FAX:  (718)  461-1978 
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couples  signal  from  the  VFO  with  its  10  MHz 
transmit  oscillator  lo  produce  14  MHz  CW.  Af- 
ter two  stages  of  amplifiers/buffers,  the  result- 
rng  signal  is  applied  to  the  PA  transistor.  The 
MRF  476  produces  5  watts  at  13.8  votts.  con- 
suming 1 .2  amps  of  current. 

Keying  is  sefni<}SK  with  an  antenna  relay. 
There  is  an  automattc  700  Hz  transmit  offset, 
just  like  the  big  rigs.  During  transmit,  a 
sidetone  is  injected  Into  the  audio  line. 

Performance 

Enough  of  this  techno  lafk.  How  well  does 
the  MFJ-9020  work?  In  a  word,  great! 

With  only  three  controls  to  worry  about, 
putting  the  MFJ-9020  on  the  air  is  about  as 
simple  as  you  can  make  rt.  You'll  need  a  power 
supply  running  13-8  volts  at  one  amp  or  better. 
Any  power  source  of  one  amp  or  so  at  13.8 
volts  will  work.  A  battery  will  work  fine,  but  we'll 
tatk  more  about  battery  operation  later. 

There  is  no  reverse  polanty  protection  built 
into  the  MFJ-9020.  If  you  hook  it  up  back- 
wards, you'll  be  sending  it  back  to  the  factory. 
Although  the  ptn-out  ol  the  coaxial  plug  is 
shown  in  the  manual  if  s  not  silk-screened  on 
the  back  of  Ihe  radio.  I  can  see  in  the  heat  of  a 
contest  someone  hooking  the  MFJ-9020  up 
backwards.  In  the  next  run,  MFJ  wilt  add  a 
zener  diode  and  fuse  for  full  over-voltage  and 
polarity  protection.  A  new  silk*screen  will  be 
cut  for  the  back  panel  showing  the  pin  out  for 
the  power  jack. 

With  a  13.8  volt  supply  into  a  50  ohm  dum- 
my load,  the  MFJ-9020  produces  5  watts  right 
on  the  money.  Current  from  the  supply  was 
1 .02  amps.  Running  the  transceiver  from  a  ful- 
ly-charged battery  (12.6  volts)  produced  2.7 
watts.  As  you  can  see,  operation  from  a  bat- 
tery will  produce  a  significant  drop  In  RF  out- 
put power.  Keep  this  in  mind  for  Field  Day. 
However,  at  the  13.8-volt  supply,  the  MFJ- 
9020  barely  falls  under  the  power  level  of  the 
QRP  ARCL  lt*s  a  QRO  QRP  rig!  You  may  re^ 
duce  power  f  eve  Is  down  to  under  a  watt  by  ad- 
justing the  VFO  trimpot.  You  can  reduce  the 
power  right  down  to  zero  output  if  you  wish, 

1  operate  by  the  hunl-and-pounce  method. 
Listening  for  CQs,  I  call  the  other  stations.  The 
tuning  is  very  smooth  and  L  was  surprised  to 
find  how  well  the  VFO  tracked  from  one  end  of 
the  cHal  to  the  other.  If  s  not  an  lC-781 ,  but  cial 
caJibratlon  is  a  hundred  times  better  than  any 
HW-8  Tve  ever  seen.  I  simply  center  the  de- 
sired signal  in  tne  bandpass  of  the  receiver 
and  calL  1  use  the  RIT  feature  to  fine-tune  the 
signal  into  the  bandpass  when  t  tum  on  the 
audio  filter.  TTie  RIT  is  very  smooth  from  one 
end  erf  its  range  to  the  other.  You  have  about 
1 .5  kHz  worth  of  RIT  at  your  confroL  But.  there 
is  one  drawback  with  the  RIT:  You  can1  shut  it 
off.  It  would  be  nice  lo  have  a  way  to  shul  Ihe 
RIT  off  or  a  center  detent  pot  to  allow  you  to 
center  the  RIT  control.  I  talked  with  Rick  Utile- 
field  K1BQT  about  this,  and  he  told  me  that 
MFJ  will  put  In  a  center  detent  RIT  control  as 
soon  as  they  can  source  the  part. 

The  semi-QSK  keying  works  without  flaw. 
The  antenna  relay  is  a  bit  loud,  but  won't 
break  any  windows.  The  sidetone  is  a  very 
pleasant  sine  wave  instead  of  the  usual  QRP 
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square  wave  noise  makeri. 

I  used  iMth  the  internal  Curtis  keyer  and  my 
old  Ten-Tec  KR5  keyer.  The  internal  keyer  is 
nice,  but  tf  I  had  to  choose  tsetween  the  filter 
and  the  keyer,  the  keyer  would  have  to  go  in 
favor  of  the  filter. 

I  found  thai  the  receiver's  audio  level  was 
tow.  Although  the  LM366  is  rated  at  only  600 
mW,  the  MFJ-9020  produces  barely  enough 
audio  to  fill  a  very  tiny,  very  quiet  room.  The 
receiver  generates  very  littte  interna]  noise,  so 
it  sounded  as  though  the  rig  was  dead  when  I 
frst  powered  it  up.  Even  with  headphones,  the 
audio  gain  control  must  be  run  fully  into  the 
stops.  Since  you  can1  adjust  the  sidetone  lev* 
9l,  I  had  to  tum  the  volume  control  down  when 
transmitting  to  prevent  the  srdetone  from  kill- 
ing my  ears,  /Ed  Note:  All  current  production 
units  have  been  changed  to  greatly  improve 
the  audio  output  as  described  befow.] 

This  time  Rick  Llttlefield  came  through  with 
a  suggestion  and  a  fix.  Low  audio  is  due  to 
gain  reduction  caused  by  lowering  the  output 
of  the  LM3t7  from  12  to  10.5  volts  to  accom- 
modate battery  operation.  Rick  says  he's 
working  on  a  modification  to  run  the  LM386 
from  an  unregulated  Vcc.  MFJ  will  include  the 
modification  on  the  next  production  run  and 
ttmy  will  also  suppfy  Inlonnatlon  to  those  who 
already  purchased  the  MFJ*9020-  As  a  fix,  I 
simply  adjusted  the  regulator  up  to  12  volts.  It 
seems  that  If  I  set  it  higher,  the  skletone  would 
begin  to  distort.  That  extra  several  volts  made 
a  marked  improvement  in  audk>  output. 

With  5  watts,  I  felt  Eike  king  of  the  hilL  If  I 
could  hear  'em  1  could  work  'em.  1  worVed 
many  stateside  contacts,  as  well  as  a  dozen 
or  so  DX  stations. 

The  keying  is  very  good  and  there  are  no 
signs  of  clicks,  chirps  or  buzzes  on  the  signal. 
The  keying  sounds  *'big  rig"  instead  of  the 
sometimes  classic  "QRP  whoop  de  woop." 

The  Complete  Portable  Station 

There  are  three  more  accessories  that 
make  the  9020  a  fully  portable  setup. 

The  4114  power  supply/charger,  the  971 
antenna  tuner  and  a  20  meter  folded  dipole  is 
available. 

I  used  the  model  4114  portable  recharge- 
able power  pack  during  this  review.  This  is  a 
self-contained  power  system  for  the  MFJ- 
9020.  A  large  wall  transformer  supplies  AC  to 
the  4114.  Inside  a  simple  7812  regulator  circuit 
provides  13.8  volts  at  1.2  amps.  An  LM317  is 
configured  as  a  constant  current  source  set  at 
100  mA  for  charging  12  D-size  NiCd  batteries. 
As  with  everything  else  in  life,  batteries  are  not 
included. 

I'm  not  much  of  a  D-size  NiCd  fan.  Most  of 
the  1200  mA  D-size  NiCds  are  nothing  more 
than  C  cells  on  steroids.  The  C  ceils  are  rated 
at  1200  mA  also.  If  you  wanted  to  spend  the 
extra  money,  then  the  high  capacity  NiCds 
would  be  a  better  way  to  go.  Personally,  I 
would  swap  out  the  NiCds  in  favor  of  two  6- 
volt  4  amp/hour  gel/cells.  They  would  easily  fit 
inside  the  4114s  case.  A  second  thought 
woufd  be  lo  use  two  7.2  volt  NiCd  racing  bat- 
teries. These  would  give  you  1.2  amp/hours  at 
14.4  volts.  The  411 4  power  pack  is  attractively 


styled  to  match  the  MFJ-9020,  Since  the  4114 
is  fused  internally,  shorting  the  output  means  a 
trip  inside.  It  would  have  been  nice  to  see  a 
panel-mounted  fuse  holder  instead. 

The  wall  transformer  plugs  into  the  back  of 
the  4114  using  a  header.  Since  the  cord  is 
very  stiff,  Tm  coocemed  that  it  may  eventually 
mess  up  the  header's  pins  after  repeated 
plugging  and  unplugging. 

You  can1  recharge  the  batteries  while  you 
operate  the  radio.  Pressing  ttie  charge  switch 
does  light  up  the  LED«  but  no  charging  will 
be  performed.  You  could  easily  get  confused 
unless  you  unplug  the  transfonner  from  the 
supply. 

This  way,  the  LEDs  are  dark,  telling  you 
you're  on  battery  power. 

The  Portable  Tuner 

The  971  portable  antenna  tuner  is  a  mobile 
tuner  that  has  been  updated  to  include  bal- 
anced line  and  random  wire  antennas.  Most 
importantly,  the  cross-needle  SWR/power  me- 
ter has  QRP  sensitivity.  The  meters  will  dis- 
play 6  watts  fonA^ard  and  0.2  watts  reverse.  No 
"zero"  or  "sensitivity'  adjustment  is  required 
with  cross-needle  SWR  displays.  The  meter 
may  be  illuminated  if  desired. 

There  are  three  different  power  ranges.  On 
the  high  endt  300  watts  fonArard,  60  watts  re- 
flected; middle  range,  30  watts  forwanj  and  6 
watts  reflected;  QRP  range,  from  0  watts  for- 
ward to  1 2  watts  reflected.  You  have  a  choice 
of  any  two  at  a  time.  You  can  switch  out  one 
range  from  a  rear-mounted  switch.  Normally, 
these  are  the  300-watt  and  30-watt  positions. 
By  changing  two  jumpers  on  the  main  circuit 
board  in  the  971 .  you  can  select  whether  you 
want  the  300-watt  scale  or  the  6-watt  scale. 
From  the  factory,  the  normal  setting  Is  300 
watts.  I  think  this  is  rather  odd,  seeing  the 
tuner  is  a  match  for  the  9020. 

The  tuner  works.  There's  nothing  fancy  in- 
side but  all  of  the  components  are  heavy-duty, 
I  was  able  to  tune  out  the  reactance  of  my 
triband  beam  quite  easily  with  the  971 . 

Using  the  MFJ  20  meter  folded  dipole  with 
the  tuner  was  very  easy.  In  fact,  the  folded 
dipole  came  out  with  a  rather  low  SWR  to  be- 
gin with*  I  do  wish  ttie  971  tuner  had  a  bypass 
position  to  remove  the  tuner  from  the  line. 

Since  the  4114  power  supply  and  the  971 
tuner  are  both  styled  to  match  the  MFJ-9020, 
the  trio  is  an  attractive  QRP  setup. 

If  youVe  one  to  go  in  the  woods  lo  operate, 
you  can  quickly  set  up  a  portable  station  with 
the  MFJ  QRP  combo  along  with  the  MFJ  fold- 
ed  dipole.  If  you're  sitting  at  home,  then  the 
9020  wilf  be  happy  ainning  off  of  your  big  rig's 
power  supply. 

Even  though  the  MFJ-9020  Is  a  simple  ra- 
dio using  basic  off-the-shelf  parls,  it  is  capable 
of  worldwide  communications  thanks  to  its 
good  basic  design.  It  Is  so  easy  to  operate  that 
a  beginner  can  make  contacts  as  soon  as  the 
tx>x  Is  opened  and  power  applied.  The  "have- 
done-it^air  ham  will  have  a  ball  with  this  radio. 
The  MFJ-9020  puts  back  into  ham  radio 
something  long  ago  lost— FUM!  The  MFJ- 
9020  may  be  the  best  value  going  in  a  ready- 
to-play  ham  transceiver 


HF  Equipment 

IC'7B1  Xcvr/ps/luner/scope, „...-. 


Regular  SAL£ 
$6395.00  4899 


IC-765  Xcvr/ps/kpyer/lun€f  ,„_..•  $2800,00  2239 


IC-751A  9-b3nd  xcvT/SW  nt 

PS-35  Internal  powef  supply. 

a-G3A  Z50  H2  CW  f  Jter  (1st  iF) 
FL-52A50flHzCWtiltef(2rtdlF) 

FL-53A  250  Hz  CW  filter  (2nd  IF) » 
FL-70  2.S  kHz  wide  SS8  filter.... 

IC-735  HFKCvr/SWrcvr/mic=.„, 

PS-55  External  power  supply 
AM 50  Airtomalic  antenna  tuner 
R-32A  500  HzCW  filter. 
EX-243  Electronic  keyer  unit 
tJT-30  Tone  encoder 


$144000 
,.„  228.00 
59.00 


.„,  115.00 
/1 15.00 
59.00 


1D9»^ 


i-**.ik-k  m 


>'K««<I'«V 


l-t  i-^tid-l*  l-»til-ll 


■  ■  ******  11  *»***«  iii»»h#iiill»4 


1 1064.00 

„»  228.00 

..»  446.67 

.  69.00 

.54.67 

18.67 


209*5 
389« 


IC^725  Hfxcvr/SWrcvr/niic....,..D*  $893,00  719^^ 

AH-3  Automatic  antenna  tuner ..483,33  429ss 

IC-726  iO-bandKCvrw/6m •1283.00  1059 

HF  Accessories:  Regular  SALE 

IE-2KL  HFsolid  state  amp  w/ps..» $2079.00  1679 
IC-4KL  HFlkwampw/ps •7275.00  3599 

EX-627  Automatic  antenna  selector 314.67  279^^ 

PS-15  20A  external  power  supply 183.00  T69«5 

PS-30  Systems  p/s  w/cord,  6  pin  plug  363.00  299«5 

SP-3  External  speaker 65.00 

SP-7  Small  externaf  speaker.. .*. 52.00 

CR-B4  High  stab.  ref.  xtah  751A.  etc 79.00 

SM-6  Desk  micrcphone 47,93 

SM-S  Desk  mic'  two  cables,  scan 89.00 

AT-500  500w9  band  auto  ant  tuner,...  589.00  529^^ 

AK-2  8-band  tuner  w/mount  &  whip....  780,00  689® 

kcessories  for  l^781/76y7S5^26/725  •  CALL  I 


ICOM 


{•)  Indicates 

Special  Prices  on 

Selected  Items 

until  e/15/92 


VHF/UHF  Base  Transceivers   Regular 
IC-275H  lOOw  2m  FM/SSB/CW •  S1455  00 

IC^75H  100w440FM/SartMI  „....•  1655.00 

IC~575A  25w  6/lOm  xcvr/ps  „ ...•  1455.00 

fC-575H  25w  lOOw  6/1  Om  xcvr ...•  1554.00 

1C-1275A  l0wI.2GBzfM/SS8/CW„,«  1923.00 


SALE 
1179 

1359 

1153 
1289 

1559 


VHF/UHF  FM  Transceivers        Regular  SALE 

IC-229A  25w  2m  FM/TTP  mic •$392,00  319» 

IC-229H  50w 2m FM/nP mic •425.00  349B 

IC'38A  Z5w2Z0MHzFM)tcvT._ .•409.00  339^ 

1C-443A  35w  440FM  xcvr/TTP .._ •473,00  389^'^ 

IC-1201  lOw  L2GHZ  FM/SS8/CW .•831.00  70^ 

Doal  band  FM  Transceivers  Regular  SALE 
IC-241 OA  2&W  2m/440  FIWTTP  mic  ..•  S889.00  729'* 
IC-2410H  45w2m/35w  440  FMmP...^  932.00  769'^ 
IC-3220A  25w  2m/440  FM/H?  mic  ..„•  685.00  569^^ 
IC-3220H  45w  2m/  35w  440  FM/TTP  ..•  727.00  589" 

IC'2500A  35w440/10wL2GHzFM„^  1039.00  829« 
Multi-band  FM  Transceiver  Regular  SALE 
IC-OOI  50w2m/35vi/ 440  FIV!)(Cvr...^  $1039,00  829« 

UX-R91A  Broad  band  receiver  unit 405.00  349» 

UX-19A  lOw  10m  unit 31100  269^^ 

UX-59A  lOwSmunit,,.. 363,00  329^^ 

UX-S92A  2m  SSB/CW  module 523,00  549^3 

UX-39A  25w  220MHz  unit 363.00  329^= 

UX-129A10W  1.2GHz  unit.. 571.00  499^= 

UX-49A  440IV1HZ  module  for  IC^OOO ,.  363.00  31 9^^ 

IC-97DA  25w  2m/430MHz xcvr/ps  ...,•  2409.00  1 939 

IC-978H  45w  2m/430  MHz  mr •  2567.00  2999 

UX-R96  50-905  MHz  receive  unit 405.00  349«5 

UX'97  L2GKZ  band  unit .....„,„  1039,00  969^^ 

VHF/UHF  Mobile  Antenna        Regular  ^f 

AH42  2m/440  Dual  Band  mobile  ant $39.33 

Larsen  PO-K  Roof  moLnt 23.00 

Larsen PO-MM  Magnetic mounl...,. , 28.75 

VHFOJHF  Repeaters  Replar  SALE 

RP'l520  2m  25w  repeater. .•$2319.00  1909 

RP-2210  220MHz  25w  repeater .,•1715.00  1409 

RP-4020  440MH?25w  repeater. •2392.00  1959 

RP4020/50W  440MH2  50wrepEatef.«  2599.00  2149 
RP-1220  1.2GHz  lOw  repeater „.•  2703,00  2229 

We  stQck  the  entire  ICOM  line,  but  dua  to  space 
limitations  some  items  are  not  listed  in  ttiis  ad, 


Order  Toll  Free:  1-800-558-0411 


Handhelds  Regular  SALE 

IC-P2AT  NEWf2fnHT J42LO0  349" 

IC-PSAT  NEW!  22OMH7  HI  421.00  349«> 
IC-P4AT  NEW!  440  MHz  HT  467,00  SBO^ 

IC-2A  L5w  2m  KT  •  CiosBrnt 199*^ 

IC-2AT  i,5w2mHT/rP 247.00  219*^ 

IC-D2AT/Higti  Power  2m  •  333,00  279^'^ 
IM3AT  2.5w  220  HT/TTP^  319.00  259" 

IC-2SA  2m  HT , •345.00  279 

IC-2SAT  2m/n? •372.00  30B 

IC-2SRA  2Tn/25-9fl5  rx  •  600.00  49E 
IC-24AT  2ni/440MHz/TP©  492.00  403'^ 
IC-3SAT  220MHz  HT/TTP  •  351.00  289'^ 
IC-4SAT  440MHz  KT/TTP  •  35L00  289'- 
IC-4SRA  440/25-905  DL.^  600.00  439^ 

fC-2eAT  2mKTmP. •372.00  309= 

IC-4GAT  440MHz/nP_^  372.00  309- 
IC-12GAT  L2GHzmP._^  381.00  319* 
IC-W2A  2m/44Qm:„.„.^627  00  519'- 

Mmm  bmd  hwclwfcto      l^iar  SA1£ 

A*2  5W  PEP  ^Iti  aircraft  HT ...S  525.00  429^^ 

A-20  aircraft  HT  w/VOR  •  Omm^^ 625. OO  469^* 
A-21  Navlcom  Plus  Aircraft  HT 660  00  499- 

For  info/prices  on  HT  accessories  •  CALL 
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Stiortwave  Receivers  Replar  SALE 

R-1  100kHz-1.3GHz  AM/FM  pocket  •  $533.00  449^^ 

R-71A  100kHz-30MHz  rcvL ,.,.•  1019.00  d2T' 

RC-1 1  Infrared  remote  controller 71.00 

FL-32A  50O  Hz  CW  filter 69.00 

FL-63A  250  Hz  CW  filter  {fst  IF) 59.00 

FL'44A  SSB  filter  (2nd  IF).... 178.00  1E9^= 

EX-257  FMunit 49.00 

EX-310  Voice  synthesizer ,......,  59.00 

CR-e4  High  stablity oscillator Kta 1 79,00 

R^72  30kHz-30IVlHz  SW  receiver •  972.00 

Accessaries  for 

R-^1/R-7Z/R-10fl/R-90M 

CALL 


R'lOO  lOOkHz- 1.856GHz AM/FM,  12v^  707.00 

R^7000  25MHz-2GHz  receivcT.. •1221.00  9eb 

RC-12  Infrared  remote  controller.......  71.00 

EX'31D  Voice  synthesizer ..59.00 

TV-R7000  ATVunit....... 139.00  129*^ 

SP-3  External  speaker 65.00 

CK-70  (EX-299)  12V  DC  option 13.00 

R-90Q0  lOOKHz  2GHz  all  mode  rec^  $5677.00  4599 

llarge  ICOM  receivers  incltide  a  Coupon 
redeemable  toward  the  purchase  of  a  ICOM  R-1 
from  AES^^  for  only  $349<^  (Umjlecl  Offer! I 


FAX:  (414)  358-3337 


AMATEUR  ELECTRONIC  SUPPLY 


® 

Inc. 


5710  W.  Good  Hope  Road;  Milwaukee,  Wl  53223 

AES   BRANCH  STORES  


Phone  (414)  358-0333 


WICKLIFFE,  Ohio  44093  ORLANDO,  Fla.  32B03    CLEARWATER,  Fla.  34G25  LAB  VEGAS,  Nev.  89109 

28940  Euclid  Avenue  621  Commonwealtli  Ave.           IMS  Drew  Street  1072  H.  Rancho  Drive 

Ptione  (216}  585-7389  Phone  14071 994^3238         Phone  (813)  461-4267  Phone  (702)  647-3114 

1-8D0-321-3594  1-8QD-327-1917      No  Toll  Free  Line  1-800-634-6227 


Watch  for  Future 

AES^  Branch  Store 

Openings! 


MumbsT  f  {)  on  your  Feedback  card 


An  Eight-Channel  A-to-D 
Converter  for  Your  Computer 

Sample  the  analog  world  with  this  easy  interface. 


by  Mike  Gray  NBKDD 


Judging  by  ihc  Iciiers  I  received  regarding 
the  article  ''High  Speed  Dala  Acquisition" 
in  the  August  1991  issue  of  73,  a  lot  of  hams 
are  using  their  personal  computers  to  acquire 
climatalogieal  and  seismic  inrormatlon,  then 
share  it  via  radio.  Among  ihc  comments  I  re- 
ceived wei^  requests  for  more  input  chan- 
nels. 1  had  already  added  a  multiplexer  to 
the  old  design,  but  quickly  abandoned  that 
idea  because  the  thing  kepi  getting  more 
complicated.  A  few  hours  looking  through 
the  dala  books  convinced  me  to  try  a  whole 
new  approach  to  the  problctn. 

Til  is  latest  interface  conneclii  lo  the  print- 
er port  of  any  "clone'*  computer,  desktop  or 
portable.  Only  six  wires  connect  the  com- 
puter to  the  interface  because  the  A-D  chip 
transfers  data  to  ihc  computer  in  serial  rather 
than  parallel  form. 

The  A-D  converter  has  an  8-channel  mul- 
tiplexer that  is  controlled  using  only  one 
wire  froin  the  computer  The  data  is  trans- 
ferred through  another  wire*  which  makes 
for  a  very  simple  circuit  but  complex  soft- 
ware. I  prefer  it  that  way  because  software  is 
a  lot  easier  to  modify  than  hardware,  and  ii 
never  wears  out. 

The  interface  needs  a  9-volt  battery  to 
power  the  A-D  chip  and  regulator.  1  had 
planned  to  use  a  line  on  the  printer  port  to 
drive  (he  interface,  but  the  voitage  available 
at  the  printer  port  varies  among  brands.  The 
intoface  doesn't  need  to  be  powered  up  be- 
tween samples,  though,  so  I  included  a  new 
surface-mount  regulator  with  an  integral 
switch  that  can  be  enabled  using  one  line 
from  the  computer.  The  computer  switches 
ihe  interface  on  just  before  a  sample,  and 
turns  it  off  after  the  data  has  been  trans- 
ferred. The  battery  lasts  a  lot  longer  that 
way.  The  regulator  draws  1.8  mA  even  in 
Ihe  "sleep"  mode,  so  I  included  a  toggle 
switch  on  the  front  panel  so  you  can  shut  the 
whole  thing  down.  When  ihe  battery  voltage 
drops  to  about  7  (replacement  time),  the 
LED  will  glow  faintly  in  the  sleep  mode, 
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Photo  A.  The  ADC  in  use. 


Photo  B.  inside  (he  box. 

and  will  light  up  brightly  while  the  computer 
takes  a  sample.  White  the  battery  voltage  is 
greater  than  7,  the  LED  will  remain  on, 
whether  the  A-D  is  awake  or  asleep.  An  al- 
kaline battery  will  last  over  20  hours  if  the 
computer  samples  once  per  seconcL 

ADC  Operation 

The  A-D  convener  (ADC)  requires  some 
complex  programming  to  make  it  work,  but 
that's  a  fair  trade-off  for  the  simple  hard- 
ware. TTie  operation  of  the  chip  is  described 
in  exhaustive  detail  in  Ihe  Naiionai  Semkon- 
ductor  Linear  DatahooL  Vohime  2,  You  can 
write  your  own  custom  programs  in  your  fa- 
vorite language,  but  I've  found  that  most 
folks  can  use  my  M-LOG.EXE  program  for 
their  purposes.  Software  should  be  easy  to 


use  without  having  to  refer  to  documenta- 
tion, [t  should  graph  the  data  as  it  is  collect- 
ed, and  store  it  on  diskette,  M-LOG,EXE 
has  these  features,  and  mouse  support  too. 
The  program  listed  in  the  sidebar  is  the  min- 
imum required  to  make  ihe  ADC  work.  Ev- 
erything else  is  frosting. 

Before  a  conversion  can  be  performed* 
the  chip  select  (CS)  line  must  be  asserted 
low.  Then  the  ADC  needs  a  clock  signal 
(CLK),  and  a  bit  stream  on  the  data-in  (Dl) 
line  to  get  set  up  for  a  sample.  Once  it  re- 
ceives the  set-up  stream,  it  performs  an  A-D 
conversion  on  the  assigned  channel. 

The  next  eight  clock  signals  cause  the 
conversion  result  to  appear  on  the  data-out 
(DO)  line,  startine  with  the  most  significant 
bit  (MSB). 

The  CLK  line  must  be  asserted  high  be- 
fore starting  a  conversion  on  the  next  chan- 
nel. 

There  are  three  addresses  assigned  to  the 
printer  port.  The  base  address  is  pins  2-9  and 
these  normally  transmit  data  to  the  printer. 
The  base  address  of  LPT  I  on  mo.st  comput- 
ers is  888  decimal,  but  some  arc  956.  LPT2 
is  usually  632.  M-LOG.EXE  allows  you  to 
select  between  those  three  possibiliites.  The 
next  address  at  the  printer  port  is  the  base 
address  plus  1,  and  it  is  assigned  to  pins 
10,11,12,13  and  15.  These  five  pins  are  used 
for  input  only.  1  like  to  use  pin  1 1  and  tic  the 
others  to  ground. 

The  third  address  at  the  printer  pod  is  the 
base  address  plus  two.  it  is  assigned  to  pins 
1,14,16  and  17:  these  are  used  for  output  on- 
ly. I  use  pin  1  for  the  CLK  line. 

The  ADC  has  a  high  input  impedance 
which  makes  it  susceptible  lo  noise.  Thai*s 
the  reason  for  the  1  meg  shunt  resistors  on 
the  input  channels. 

You  can  leave  the  resistor  network  oui  if 
you  like,  but  you  MUST  make  sure  you  pro- 
vide appropriate  filteiing  in  order  to  protect 
the  ADC  and  get  accurate  data.  This  article 
barely  skims  the  surface  of  the  science  of 


Choice  Selection. 


Now  you  can  have  it  all!  Ikke  all  the  qualities  >'Ou've  come  to  depend  on  in 
our  progrBmmable  CTCSS  tone  equipment  Astonishing  Accuracj^  Instant 
Programming,  Unequafed  Reliabilit>^  and  add  Aill  spectrum  tone  versatility 
multi-tone  capability  without  diodes,  a  reprogrammable  memory,  „Iti  our  new 
harv^  of  CTCSS  tone  equipment 

The  choice  is  yours!  If  standard  CTCSS  EIA  tones  do  not 
suit  your  taste,  select  any  32  tones  of  your  liking  ftum  15.0Hz  to 
255,0Hz.  And  if  you  change  your  mind,  no  pmblem;  the  mem- 
ory can  be  changed  in  your  shop  with  our  HHP-1  programmer, 
or  at  our  factory  for  free.  Your  working  tone  is  accessed  by  a 
simple  DIP  switch,  so  there^  no  fussing  with  counters  or  other 
test  equipment 

Call  today  toll-free  and  firKl  out  more  about  this  fresh  new  flexi- 
bility in  tone  signalling,  and  dont  forget  to  ask  about  miuhi-tone 
switching  without  cumbansome  diode  networks  or  binary  switches. 

\&  all  brought  to  maiket  by  the  people  who  introduce  tte  fresh- 
est ideas  in  tone  signalling,  and  of  course  our  customary  same  day 
shipping  and  one  year  warranty  apply 


TS-32P  CTCSS  ENCODER-DECODER  Based  on  the  time  praven 
TS'32,  the  industry  standard  for  over  a  decade*  The  TS-32P  gives  you 
tlie  added  versatility  of  a  custom,  changeable  memory  base.  A  low  price 
of  $57.95  makes  it  an  even  sv^-eeter  deal. 

SS-32P  ENCODER    Based  on  the  equally  popular 
SS-32  encoder  Available  for  CTCSS,  or  audible  burst 
tones  up  to  6550.0Hz.  Price  Ls  $28.95. 

SS-32SMP  SUB-MINTATURE  ENCODER    Our 

smallest  encoder  for  handheld  applications.  Now  you 
can  satisfy  that  customer  that  needs  to  access  multi- 
ple repeater  sites  with  a  mdio  that  has  precious  little 
space  inside.  At  $27-95,  the  price  is  small  toa 

HHP-1  HANDHELD  PROGRAMMER    Fbr 

prDgramming  the  32  memory  locations  in  any  of 

our  new  piDgrammable  pit)ducts,  including  our 

SD-KKX)  T\TO-Tbne  Sequential  decoder.  The 

HHP-1  IS  battery  operated  for  field  use,  and 

will  program  ANY  32  tone5  fnom  15.0  to 

6550,OH2  in  .IHz,  increments.  Price  is 

$199.95, 


cmMUNicATims  SPECIALISTS,  mc. 

426  West  Wt  Avenue  •  Orange,  CA  9266S4296 
Local  (714)  998^3021  •  FAX  (714)  974-3420  •  Entire  US.A.  1-800-854-0547 

CIRCLE  10  ON  READER  SERVICE  CARO 
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Phoro  C.  M-LOG  program  riinnifig  in  CGA  mode. 


data  acquisition.  For  more  information  on 
data  aliasing,  consult  the  ARRL  Handbook. 

Most  laboratory  transducers  are  scaled  so 
thai  the  output  is  0  to  5  volts  over  their  full 
sensing  range.  An  input  greater  than  5  volts 
may  damage  the  ADC,  so  be  careful  to  scale 
all  your  transducers  for  this  range.  It's  best 


to  do  the  voltage  dividing  or  amplifying  near 
the  transducer  if  you  can. 

Some  Iransdtjcers  need  external  excita- 
tion. For  instance^  if  you  want  lo  measure 
rotary  position,  you  could  use  a  25k  poten- 
tiometer with  5  volts  applied  to  it.  It  wyuld 
be  wasteful  to  keep  a  power  supply  running, 


exceiJi  during  a  measurement,  so  1  included 
four  terminal  blocks  which  supply  a  regulat- 
ed 5  volts  when  the  computer  wakes  the 
ADC  for  a  conversion.  Using  this  5-voU 
supply  with  resistive  transducers  will  simpli- 
fy things. 

Construction 

The  hardware  is  reduced  to  a  fairly  simple 
form,  so  I  chose  to  surface  mount  every- 
thing. You  will  have  to  bend  the  legs  on  the 
A-D  chip  so  you  can  solder  \i  to  the  board. 
The  best  way  to  do  this  is  to  push  the  chip 
onto  progressively  larger  tubing  until  the 
legs  are  nearly  horizoniah 

Tlien  finish  the  job  by  gently  pushing  it 
against  a  hard,  slippery  surface  like  a  plas- 
tic-laminated counter  top.  If  that  seems  too 
risky,  bend  the  legs  on  an  IC  socket  instead, 
and  insert  the  A-D  chip  in  the  conventional 
manner. 

Clean  the  circuit  board  by  scrubbing  it 
with  a  pencil  eraser,  to  remove  anything  that 
might  impede  the  flow  of  the  solder.  Trim 
one  lead  of  a  resistor  and  bend  it  so  that  the 
resistor  will  fit  between  the  solder  pads  on 
the  board.  Tin  one  solder  pad,  then  use  the 
unlrimmed  lead  as  a  "handle"  and  position 
the  resistor  on  the  solder  pad.  Touch  a  hot 
iron  to  the  pad  until  the  solder  melts  around 
the  bent  lead.  With  one  end  soldered  tight,  it 
will  be  easy  to  cui  and  bend  the  other  lead  to 
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Figure  1,  Schematic  diagram  of  the  A-to-D  converter. 


Figure  2.  Typical  connections  for  a  variety  of  transducers. 
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Figure  4.  Parts  placement.  Note  thai  ail  components  mount  on  the 
foil  side  of  the  PC  hoard. 
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THE  JAPAN  RADIO  CO. 


THE  NEXT  GENERATION  IN 
HIGH-PERFORMANCE  HF  RECEIVERS 


Once  again  JRC  breaks  new  ground  in 
shortwave  receiver  design.  The  new 
NRD-535  has  all  the  features  SWLs 
and  amateurs  have  been  waiting  for 
General  coverage  from  0,1  to  30  MHz 
in  AM,  USB,  LSB,  CW,  RTTY,  FAX  and 
Narrow  FM  modes.  Advanced  ECSS 
operation  for  phase-lock  AM  reception. 
Variable  bandwidth  control  (BWC). 
Tuning  accuracy  to  1  Hz  possible  with 
direct  digital  synthesis.  200  memory 
channels  with  scan  and  sweep  oper- 
ation. Triple  Superheterodyne  receiving 


system.  Superb  sensitivity,  selectivity 
and  image  rejection.  Dual-widtlr  noise 
blanker  eliminates  impulse  noise. 
Squelch,  RF  Gain,  Attenuator.  AGC 
and  Tone  controls.  Optional  RTTY 
demodulator  available.  24  hour  clock/ 
timer.  Easy  to  read  vacuum  fluorescwit 
display  with  digital  S- meter  AC  and  DC 
operation.  Plus  the  most  comprehen- 
sive computer  interface  found  on  any 
radio  to  date.  Call  or  write  today  for  a 
full  color  brochure,  price  list  and  dealer 
information. 


I 


JRC  Sapan Radio  Co., XkL. 


MAIN  OFFICE:  Akasaka  Twin  Tower  (Main),  Akasaka  2-chome.  Minalo-ku,  Tokyo  T07,  JAPAN 

TtK:  (03)  584-8836     Telex:  242-5420  JRCTOK  J 

IN  U.S  A.:  430  Park  Avenue  (2nd  Floor),  New  York.  NY  10022 
TeL:  (212)  355-1180     FAX:  (212)  319-5227    Telex:  961114  JAPAN  RADIO  NYK 


CIRCLE  159  ON  READEI^  SERVICE  CA»D 


The  following  program  causes  the  A-D  converter  to  perform  eight  sequential 
converstons  and  display  the  result.  It's  written  in  Turbo  BASIC/Power  BASIC 
source  code,  bat  it  wiif  run  under  the  GW-BASIC  interpreter  if  you  replace  the  deiay 
statemerits  with  FOFVNEXT  loops,  and  add  I  toe  numbers  as  shown  fn  the  second 
listing.  These  prograrns  are  available  on  the  73  BBS  under  the  filenames  ADC  Tur- 
bo.BAS  and  ADCGW.BAS. 


I Nl Tl ALIZE :   'rem arks  f al lo w  th e  apost ropha 

screen  0 
color  t4,0 

-CtS 

ci^ar 

tciQgle%=£ 
odd  sign  "/«v=iO 


"text  mode  80  columns 
■yellow  on  blue 
'clear  the  screen 

'clear  all  variables 
'initialize  variables 


MINORLOOP: 
while  not  inslal 

out  ea&j 

delay  1 

out  aea.o 

delay  .054 

forch%=0to7 
out  888,8 
out  fia8,o 
out  888,2 
out  S&0,0 

forstow^^,=Oto  1:n©irt  stow% 
out  890,1 
out  888,2 
out  890,0 

for  s[ow%siO  to  1  :neKt  £Iow7b 
out  890,1 
out  e&B,oddsign% 
pwap  oddsign%.toggle% 
put  890,0 

for  stow%=0  to  1  ;nei<t  slow% 
out  890,1 
out  8ea,sefect1% 
out  890.0 

for  £low^i=0  to  l-next  slow% 
out  890,1 
out  eeS.select07(, 
out  890,0 
for  slow*'/o=0  to  1:n©x!  slow*/a 
out  890  J 

READBITS: 

br  bil%=7  tq  0  step -1 
out  890,Q 

for  s]ow%=0  to  1  :r>ext  &low% 
out  890,1 
ad%=inp(8&9) 

if  ad%<120  then  l:^ifte%-byt©%+^^^bit"^J 
next  bit% 


'keep  going  untif  a  key  is  pressed 
■regulator  line  high 

wait  1  second  before  next  sample 

'light  up  the  regujator 

'wait  54  milliseconds  to  stabilize 

'scan  8  channels 

'CS  high  pin  5 

^CS  low 

'start  bit  Is  alv/ay&  high  D I  line 

tlock  high  pin  1  of  DS  25  printer 

'stretches  clock  pulse 

"clock  low 

'8  single  ended  measurements  selected 

'clock  high 

stretches  clock  pulse 

'clock  low 

'part  of  the  channel  selection  string 

toggles  between  high  and  low 

'clock  high 

'stretches  clock  pulse 

'clock  low 

'part  of  the  channel  selection  string 

"clock  high 

'stretches  clock  pulse 

^clock  low 

'part  ot  the  chanr^l  selection  string 

'cEock  high 

'stretches  clock  pulse 

'clock  tow 

'MSB  is  first  Out 

'clock  high 

stretches  clock  pulse 

Clock  low 

port  889  pin  10  7  lowlSS-high 


ch%=0 
ch^^cf^l 

ch%=2 

ch%=3 

ch%=4 

ch%=5 

ch%=6 

ch%=7 

byte%=0 

neifl  ch% 

print  using 

■##.  #';chQvolt$,  ch  1  volts.  ch2vo  lts,ch3cof is  .ch4 volts,ch5votts ,  chSvolts.ch  7voit  s 
wend 


if 

if 
if 

if 

if 
if 
if 
if 


then 
then 
then 
then 
then 
then 
then 
then 


select1%=0 
selecl1%=0 
seleci1%=0 
select1%-2 
select1%?=2 
seleci1%=2 
seiectl%=2 
selecii%=0 


select0%=0 ;  cTiOvolts=byteV51 
select0%=2 :  chtvolts^byte%/51 
select0%=2 :  ch2volts=byteV51 
selectO%=0  :  cK3volts=byte%/S1 
selectO%=0 :  ch4vofts=byt©^4y51 
select07*=2  ]  ch5vofts-byte'^/J51 
se]ect0%=2 :  ch6volts=byteV5l 
selectO%=0 ;  cli7votts=byte%/51 


GWBASIC  Version 

10  *  The  following  program  causes  the  A-D  convener  lo  perfonm  eight 
20  ■  sequential  conversions  and  display  the  result. 


30  SCREEN  0 

40  COLOR  14,0 

SOCLS 

60  CLEAR 

70TOGGLE%-2 

80ODDSlGN%=0 

90  IF  INKEyS<  >""  THEN  END 

100  OUT  888.1 

110  OUT  388,0 

120  FOR  W%=0  TO  500;NEXT  W% 

t30  FOR  CH%=a  TO  7 

l40OUT8&e,e 

150  OUT  888,0 

160  OUT  883,2 

170  OUT  890,0 

180  FOR  SLOVTAtO  TO  1:NEXT  SLOW% 

190  OUT  890.1 

200OUTBSa,2 

210  OUT  890.0 

220  FOR  SLOW%=0  TO  1:NEXT  SLOW% 

230  OUT  890,1 

240  OUT  8a8,ODDSIGN% 

250  SWAP  ODOSIGW^ JOGGLED 

260  OUT  890,0 

270  FOR  SLOW%=0  TO  1:NEXT  SLOW% 

280  OUT  890,1 

290  OUT  Sa8,SELECTl% 

300  OUT  890,0 

310  FOR  SLOW%=0  TO  1  ;NEXT  SLOW% 

320  OUT  890,1 

330  OUT  8&3,SELECT0% 

340  OUT  890,0 

350  FOR  SLOW7.=0  TO  1  :NEXT  SLOW% 

360  OUT  890,1 

370  REM 

380  FOR  BITy<^7  TO  0  STEP  -1 

390  OUT  390,0 

400  FOB  SLOW%=0  TO  1:NEXTSL0W% 

410  OUT  890,1 

420AD^/n^llSIP{e&9) 

430  IF  AD%<120THEN  BYTE%=BYTE%+(2^BiT%} 

440  NEXT  BtT% 

S£LECT1%=0 :  SELECTO%=0 
SELECT1%=0 :  3ELECT0%=2 
SELECTl-^^c^O :  SELECT0%=2 
S£LECTl%-2  :  SELECTO%^0 
SELECT1%=2 
SELECT1%=2 
SELECT1%=2 
SELECTl%-0 


tesct  mode  80  columns 
'yellow  on  blue 
'clear  the  screen 
'clear  all  variables 

'iniiialize  variables 

'keep  going  until  a  key  i^  pressed 

Yegu later  line  high 

light  up  the  regulator 

VfaiJ  54  nnseconds  to  s^abtilze 

'$oan  8  channels 

■CShigh  pin  5 

^Slow 

'start  bit  is  always  high  Dl  line 

"clock  high  pin  1  of  DB  2S  printer 

'stretches  clock  pulse 

'dock  low 

'8  single  ended  measurements  selected 

'clock  high 

'stretches  clock  pulse 

'clock  Iquv 

'part  of  the  chanr^ei  soloctior  string 
toggles  between  high  and  low 
'clock  high 

'stretches  clock  pulse 
'clock  low 

'part  of  the  channel  selection  string 
tlock  high 

'stretches  clock  pulse 
"clock  low 

'part  of  the  channel  selection  string 
'clock  high 

"stretches  clock  pufse 
'clock  low 
"read  output  bits 

'MSB  is  fprat  out 
"cEock  high 

it  ad%"st retches  clock  pulse 
'cfock  low 
'port  889  piniO  7- low  135-high 


THEN 
THEN 
THEN 
THEN 

THEN 
THEN 

THEN 
THEN 


SELECTO%=0 
SeLECT0%=2 


450  IF  CH%=0 

460  IF  CH%=t 

470  IF  CH%=2 

480  IF  CH%-3 

490  IF  CH%=4 

500  IF  CH%=5 

51  OIF  CH%=6 

5201 F  CH%=7 

530  BYTE%=0 

540  next  ch7o 

550  PRINT  USING'^#.#";CHOVOLTS.  CHI  VOLTS.  CH2V0LTS,CH3GOLT3, 
CH4VOLTS,CH5VOLTS,CH6VOLT3,CH7VOLTS 


CH0VOLTS=BYTE%/51 
CH1VOLTS=BYTE*/o/51 
CH2VOLTS=BYTEV51 
CH3VOLTS=BYTE%/51 

CH4V01-TS^BYTE%/51 

CH5VOLTS=BYTE7o/51 

SELECT0%=2:  CH6VOLTS=BYTE%/51 

SELECTO%=^0 ;  CH7V0LTS=BYTEV51 


fit  the  other  pad.  Do  itie  same  with  the  re- 
maining componems. 

Position  the  t;;hips  on  their  respective  sol* 
dcr  pads  just  to  make  sure  that  the  legs  are 
bent  properly.  Make  any  corrections,  then 
remove  the  chip  and  tin  the  pad  for  pin  1. 
Position  the  chip  again  atid  hold  it  in  place 
under  light  pressure.  Melt  the  solder  on  the 
pad  until  the  leg  is  settled  into  the  solder. 
Perform  the  same  operation  on  pin  1 1 ,  then 
ihe  remainder  can  be  soldered  without  ap- 
plying any  pressure. 

Position  the  surface-mount  regulator  care- 
fully  on  the  pads  and  hold  it  under  light 
pressure  with  a  pencil  eraser.  Pur  a  gtob  of 
solder  on  a  clean  iron  and  touch  it  to  a  pad 
until  the  solder  flows  around  the  regulator 
leg.  There  are  six  legs  on  the  regulator,  but 
legs  2  and  5  are  not  used. 

The  Sky's  the  Limit 

Given  the  simple  nature  and  small  form 
factor  of  this  project,  it  lends  itself  well  to 
aerial  telemetry,  DTMF  encoders  and  de- 
coders use  5-volt  logic  levels  too,  so  it 
seems  possible  10  use  a  computer  on  the 
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ground  to  communicate  with  an  ADC  aboard 
a  balloon  or  kite,  using  two  low  power  VHP 
transceivers  and  some  heavy-duty  program- 
ming. 

A  group  of  local  youngsters  want  to  build 
and  fly  a  huge  kite.  I  suggested  they  make  a 
science  project  out  of  it  by  attaching  some 
data  recording  equipment  and  a  camera.  We 
may  monitor  wind  speed,  temperature,  alti- 
tude, solar  radiation,  force  on  the  string,  and 
a  few  other  things  not  yet  defined.  We 
should  be  able  to  aim  and  fire  the  camera  us- 
ing a  computer  on  the  ground  too. 


.  Conma  Mike  Gray  NSKDD  at  465  W. 
Maple  Rd,,  Milford  Ml  48381 . 


Specifications 

Input  impedance:  30k  ohms 

Power  consumption; 

Sleep:  9  milliwatts 
Wake;  100  milliwatts 

Analog  input:  0-5  volts 

Tennperalure  limits:  0  degrees-C 


10 


Parts  List 

A-O  converter  riational  ADCOaSSCCN 

or  ADC0S38CCJ 

1  meg  resistor  block 

(contains  8  resistors) 

Toko  surface  mount  regulator,  5  vofta 

10k  1/3- watt  resistors 

4,7k  1/8-watl  resistor 

10  LI  F  capacitor 

9- volt  battery  clip 

SPST  toggle  switch 

470  ohm  resistor 

Low  power  LED 

ABS  enclosure  with  battery 

Gompartmenl 

DB-25  connector  (male) 

DB-25  cortnector  shell 

6-conduGEor  cable 

Screw  terminal  blocks 


Note:  The  following  kits  are  available  from 
the  author:  M-LOG  programs  and  a  circuit 
board  only,  $25;  M-LOG  programs,  circuit 
board,  and  components,  $60:  enclosure  kit 
(box,  switch,  LED,  terminal  blocks,  graphics), 
$30.  Add  $3  shipping.  Write  to  Mike  Gray 
N8KDD  at  465  W.  Maple  Rd.,  Milford  Ml  48351. 


REPEATER  LINK  CONTROLLER 


^ 

1 

LINK  1 , 

^^ 

\\ 

^ 

RlC-6    K 

Jt^^       Jf 

>^ 

LINK  2 

MAIN 
REPEATER 

LINN  3 

LINK  COMM  RLC-6 

1 

ALLOWS  3  HUB  OR  CHAIN  LINKS 

CAIM  BE  JNTERFACED  TO  MOST  REPEATER 
CONTROLLERS 

DIRECT  CONNECTION  TO  S-COMM  5/6 

REPEATER  CONTROLLERS 

HALF  OR  FULL  DUPLEX  LIMK 

REQUIRES  ONLY  3  LOGIC  LINES  FOR  CONTROL 


'^-~^\ 


ONLY  $149-95 


LEO  DISPLAY  BOARD . ... . .    : . .  S29.95 

S-COM  CABLE $9.95 


LINK  COMM 

PC  fiOX  1071  •  BOZEMAN,  MT  59771 

(4Q6}5B7-4Q85 


CFR€LE  47  ON  READER  SERVICE  CARD 
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Micro  Video  Camera 


Small  %\iit  1"  X  2"  X  3" 
Light  Weight  <  4o£,  Low 
Power  7-15  volts.  @ 
SSma.    Low  Light  @  2 
Lux*  Camera  comes  com- 
plet  in  metal  case  with 
RCA  plug  for  video  out 
and  two  pigtaled  power 
wires*   Camera  is  presently  in  use  in  R/C 
airplanes:,  helicopters,  ears;,  tanks  and 
robots*     Camera  output  js  standard 
NTSC  at  Iv  p-p,  240  line  resolution  with 
electron  k  Iris.   F^El  stock  on  hand. 
Satisfaction  Guaranteed! 

Factory  New,  only  $229.95 +$6 
s/H  For  product  infonnation  and 
ordering*  CaU  1  (800)473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So*  Shawttee  Dr,  Santa  Ana, 
California*  zip  niM    FAX  (714)  S45-8041 


CIRCLE  30  ON  READER  SERVICE  CARD 
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Communicattorts 


-  NN8Z  - 


-All  New  Veffilons  for  92- 
1.  QSl  RECORDS-  %  19-95 

Sort  by  call  Cf  select  [yoLrr  choice),  print  labeEs,  prini  list,  pJtnt 
any  life,  opr,  zone,  Ir&q,  rst,  mode,  power,  phone^  fsx,  addr, 
dty,  slate,  pnov..  zsp,  county^,  counlry,  grid,  select,  commeni, 
etc.  Also  a  BJOSDES  utility  program  with  berrchmark,  pc  equip, 
elc.. 
2.CALCUUTE-S17.9S 
Loaded,  jusl enter  data-  if  wHl  respond,  power,  area,  inch, 
metric,  weigh!,  ca.pa.city.  temperature^  teaspoon,  traristonmerSf 
capacitor,  Inductor,  resistor,  reactance,wave  length,  ohms  law^ 
iriipedance,  rf  frequencyf  memory,  anlonnas,  long  wire,  djpole, 
wave  length  S  coax, 

3.  PHONE  ADDRESS  LIST-  S  11 .95 

Sort  by  name  or  caiagoiv  (your  choice),  labels,  list,  phone,  fa:x, 
addr,  city,  slate,  proi/,  country,  category,  commeni.  Every 
business  arrd  tiome  schjIcI  have  on^e. 

4.  HAVING  FUN  WJTK  TURBO  PASCAL-  S  3.95  to  S  6.S5 
{.earn  pro-gramming  the  easy  way.  You  get  ihe  runjiing 
program  and  the  source  code.  You  need  a  compniier 

5.  PC  MELODIES- S  4,95 

Binary  Coded  music  for  xyl  yl,  om,  GivB  yourselt  a  break 
today. 

FOR  AT,  XT.  PC  COMPATSBLES.  COLOR/MONO  AUTO 
DETECT  DEMOS  ARE  S  2.95  -  OHIO  RESIDENTS  ADD 

6%  SALES  TAX 


1120  MEADOWVIEW  ROAD 
WILLARD,  OHIO  44890 
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CIRCLE  141  ON  READER  SERVICE  CARD 


JJliKDimiLXI  \^Wi    ISf  W  B  8  E  L  K/m 


VIDEO  I.D,  BOARD 


•Custom  Graphics  with  your  Call  Sign 

•4  Screens  (2  Hi -res/2  color  bar) 

■  1 2  VDC  Operation 

'Instant  Video  ID 

•Video  Relay  for  switching  in  Live 
Camera  Video 

•Buiit-in  Automatic  Sequencer-Timer 
(steps  through  all  four  screens) 

VDG-1  with  pre-programmed  calls; 

$99 

QaW  Of  write  for  catalog  of  available  grapfiics 

ELKTRONICS 

12536  T.R.  77  -  Findlay,  OH  45840 
(419)422^8206 

ELKTRONICS 


wmsK 


l25^T.fl.77 
FindUtf,  OH  158^0 


mm-mmi 


AHfiW.AlA 


CIRCLE  a  014  READER  SERVICE  CARD 


Sell  YOUR  used  gear 

in  73  Classifieds  ,  *  . 

Call  Sue  Colbert 

1-800-274-7373 


HIGH  POWER  RF  SWITCHED  PREAMPS 


Model  14& 

$tQ4 
Madet  1460S 

$184 
Model  440 

$19& 


Model  146 160W  2  Meters  ndb  Gain  .75db  Nf 
Model  1 460S 1  BOW  2  IVIeters  1 9db  Gain  .75db  Nf 
Modet  440  70cm  lOQW  16db  Gain  JSdb  Nf 

Alf  preamps  have  helical  filters  to  prevent  out  of 
band  inter  modulation  in  the  receiver.  Model  146 
covers  the  entire  2  meter  band.  Model  1 480S  is 
of  very  narrow  bandwidth  and  would  be  suitable 
for  SSB.  Packet,  or  Satellite.  Modef  440  is  factory 
tunable  from  43CM40  MHz  or  440-450  MHz  per 
customer  request.  All  models  are  powered  with 
1 3  to  20  VDC  and  are  rrounted  at  the  antenna. 

AMPIRE,  INC. 

10240  NATHAN  LANE 

MAPLE  GROVE,  MINN  55369  612-425-7709 


KE2AM^S 

VOICE  ID'er/ 

REPEATER  CONTROL.t,ER 


COMPLETbLY  SELF  CONTAINED-jgS!  adtJ  radiOS.  powgr, 
mic,  and  you  have  a  repeater  Record  ^rr^  vopce  mlo 
batlery  backup  Non-'VolaNle  RAW  On-board  rimers  take 
csie  ol  JD.  squelch  tail,  arfd  Etnie-oul  liming  MPxef  'or 
receivBr  arid  iD'er  audio  WluMng  ot  receive  audio  cjurrng 
Fjcjuelch  i3hl   GOR  or  5Giuelch  acuvaied  Afl  Differed  -/O 


VER  B  FEATURES 


T 


/  VOICE  ID'er 

/  AUDIO  MIXEH  2v  p-p 

J  400ma  TX  DRJVE 

J  +BTO  15v0P£ftATI0W 

/  TJME'OUT,  m,  TIMERS 

/  SMALL  SiZE  S.S"  3C  3.4'- 

/  SQUELCH,  COR  KEVED 

J   MADE  I M  U.S.A. 

y  HIGH  QUALtTY 

J  LOWPRiCE 

/   BATTERY  BACKUP  RAM 

/  SCHEMATICS  IhfCLUDED 


;^ 


uifluBf! 


yt!';^ 


Ei?^« 


Km 


GET-TECH 

201  Riley  Road 

Nevu>  Windsor,  NY 

1  a5S3 

<914)  564-53^7 


SEE  REVIEW  OF  (VEH  A)  73  MAG  JUNE'91 
^iIAM$1l9.00 

GFiDF:R  by  phone  or  MlAiL..  IN  U  S  A 

I  ADD  $5  FO:n  SmPPrNG  AMD  HANDLING 

C0[>  CHARGES  ARE  ADOlT^OlMAL 


RAISED  PRINT  QSL  CARDS 


MUi^^  uou^  ca^  cree  &  5%e/ 

Now  you  can  have  1.000  BLUE  RAISED  PRINT 
cards  for  less  than  H  each.  Bsautif  jI  raised  letter- 
ing  certainly  provides  you  with  the  best  value  in 
QSL  Cards  on  the  market  Budget  QSL's  are  availa- 
bFa  on  blue,  yellow,  gray  or  ivor^  slack  &  include 
your  3-D  stata  outline  for  only  $39  4  375  shipping. 
AARL  &  standard  logos  are  free]  Or  choosa  from  10 
other  designs  including  a  full  color  eegle.  Order  by 
mail  or  fax  /  phone  your  Visa/MC  orders.  Allow  3 
weeks  for  delivery.  Samples  $1  please. 


NETWORK 

QSUt  CARDS 

P.O.  Box  13200 
Alexandria,  LA 

71315 
Fax  31 8445-9840 


OHIO 


l.li^W^      Lim* 


ORDER  LINE  800-354-0830 


C*RCLE  44  ON  READM  SCBVIOi  CARD 


SCARED  OF  THE  CODE? 


jrS  A  SNAP  WITH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDfTiON  FOR 
BEGINNERS  TO  EXPERTS— AND  BEYOND 

Morse  Code  teaching  software  from  QGTE  Is  the 
moat  popular  In  the  wortd— and  fat  good  reason. 
YotJ^II  learn  quickest  with  th^  most  modem  teaching 
m&thods—ifl eluding  Fafnsworth  or  standard  code, 
on-screen  flashcards,  random  charoaters^  words  and 
bll Mo ns  of  con  ve rsa t Ions  gua rantee d  to  contai n  every 
required  character  every  time— in  12  ^a^y  lessons. 

Sneak  through  botliersom^  plateau  a  in  one  tenth  of 
a  word  |>or  ntmute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  dislc. 
import,  analyze  and  convert  text  to  code  for  additjon^ 
al  drflls. 

Get  the  software  the  ARRL  seUs  and  us«$  to  create 
the^r  practice  and  test  tapes.  Morse  Tutor  Advance 
Edition  is  approved  tor  VE  sxams  at  all  levels.  Morse 
Tutor  is  greet— Morse  Tutor  Advanced  Edition  is  even 
better— and  it's  in  user  selectable  cotor.  Order  yours 
today. 


For  all  MS-DOS  computers  {including  laptops). 

Avaitabte  at  dealers,  thru  GST  or  79  or  send  $29.95 

+  $3  S&H  (CA  residents  add  T.75%  tax )  to: 

GGTE.  P,0.  Box  3405,  Dept.  MS, 

Newport  Beach,  CA  9£6Sd 

Specify  SVa  orS^  inch  disk 

(price  includes  1  year  of  free  upgrades) 
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73  Review 


Number  It  on  your  Feedback  card 


by  Michael  Jay  Geier  KBIUM 


The  Yaesu  FT-415 


Handheld 

A  full-featured  2m  minhHT 


Yaesu  USA 

1 721 0  Edwards  Rd. 

Cerritos  CA  90701 

(31 0)  404-2700 

Price  class:  $409 


Yaesu's  new  FT-415  is  an  interesting 
melding  of  the  FT-26  and  the  l=T-411.  It 
incorporates  nearly  all  of  the  FT-411*s 
leatures,  along  with  the  DTMF  paging 
and  squelch  of  the  FT-26-  It  is  styled  like  the 
'26,  with  a  slightly  thicker  case  than  the 
411 's,  but  reduced  size  in  the  other  dimen- 
sfons.  It  is  sculpted  and  rounded,  so  it  feels 
comfortable. 

Basics 

This  is  a  full-featured  radio.  It  includes  all 
of  the  goodies  weVe  come  to  expect  from  to- 
day's high-tech  rlgs^  along  with  a  few  brand- 
new  ones.  Receive  coverage  Is  Yaesu's  now- 
standard  130-174  MHz,  and  transmit  is  140- 
150  MHz.  Power  output  with  the  standard 
battery  is  2  watts  on  high.  There  are  41 
memories,  each  capable  of  holding  indepen- 
dent TX/RX  frequencies,  CTCSS  tone  and 
configuration,  etc,  DTMF  paging  is  included. 

Although  CTCSS  is  listed  in  the  manual  as 
an  option,  It  comes  installed  on  all 
USAyCanada  rigs,  as  it  always  has  on  the 
FT-41 1  (but  not  on  the  Fr-26). 

The  radio  is  noticeably  smaller  than  the 
FT-41 1 ,  except  for  its  slightly  increased  thick- 
ness. The  PTT  switch  area  does  not  stick  out 
as  far,  and  the  rubber  PTT,  Monitor  and 
Lamp  switches  are  curved  for  better  er- 
gonomics. It  looks  much  nicer,  but  I'm  not 
sure  that  it  really  works;  I  found  the  '411 's 
PTT  less  fatiguing  to  press  than  the  new  ver- 
sion. Also,  1  sometimes  find  myself  turning 
the  lamp  on  when  I  press  the  PTT.  The  16- 
button  keypad  controls  almost  everything: 
there  are  no  hidden  switches  on  the  back. 
The  "call"  button,  which  selects  your  favorite 
frequency  at  the  touch  of  one  button,  is  on 
the  front,  near  the  PTT  switch  area,  and  is 
easier  to  get  at  than  the  '411 's  was.  On  top, 
next  to  the  mike  and  earphone  jacks,  is  a 
coaxial  jack  for  direct  DC  input.  The  rig  can 
operate  on  5.5  to  16  volts >  so  you  can  power 
it  from  your  car  At  12  volts,  output  is  5  watts. 
The  rig  is  fairly  weather-proofed,  with  a  rub- 
ber cover  over  the  jacks  and  a  grommet 
around  the  antenna  jack.  The  manual  says  It 
is  ruggedized  and  !  believe  it;  this  thing  feels 
solid  as  a  rock. 

The  antenna  Is  the  same  as  the  one  on 
the  FT-26:  way  too  stiff.  Also,  Its  cover  is  not 
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securely  attached  and  turns  freely,  making 
antenna  removal  difficult.  It  seems  that  most 
walkie  manufacturers  like  to  change  their 
ducks'  styles  every  now  and  then.  Yaesu 
might  want  to  rethink  this  one. 

The  included  600  mAh  NICd  battery  pack 
also  ts  the  same  kind  as  used  on  the  FT'26. 
It  can  be  charged  with  the  standard  wall 
charger  in  about  15  hours,  or  with  the  option- 
al quick  charger  in  about  an  hour.  Along  with 
several  sizes  of  rechargeable  packs,  there's 
an  optional  AA  cell  holder,  which  can  be 
mighty  handy  in  public  service  work  or  when 
you  travel  and  don't  want  to  bring  a  charger 
along,  By  the  way,  this  new  battery  style 
does  not  fit  on  the  FT-411  and  previous  units. 

It  Does  It 

This  radio  has  every  feature  you  could 


want  and  then  some.  Anything  you  want  it  to 
do.  It  does  it.  It  has  all  the  usual  scan  and 
priority  modes,  along  with  a  programmable 
battery  saver  and  automatic  power-off  timer. 
The  battery  saver  has  the  new  feature  also 
included  on  the  FT-28:  It  can  analyze  your 
operating  habits  and  typical  channel  activity 
and  set  itself  for  optimum  operation  with  the 
least  intrusive  characteristics.  If  you  don't 
want  it  to  do  that,  you  can  set  it  to  one  of  five 
fixed  on/off  ratios  or  turn  it  off  altogether  for 
packet  operation.  When  you  select  the  saver 
ratio,  the  time  between  "wake  ups"  is  dis- 
played in  seconds.  It's  pretty  slick.  There  are 
four  RF  output  power  levels,  but  only  three 
are  available  at  the  normal  7.2  volts  supplied 
by  the  standard  battery.  Still,  that's  one  more 
than  you  usually  get.  To  save  even  more 
power,  you  can  elect  to  disable  the  front-pan- 
el "busy"  LED.  I  don't  understand  why  an 
LED  is  even  used;  this  function  could  be 
shown  on  the  LCD  with  no  added  power 
drain.  But,  It's  nice  to  be  able  to  save  the  5 
mA  or  so  the  LED  eats. 

Frequencies  may  be  entered  with  the  key- 
pad or  by  using  the  top-mounted  rotary  tun- 
ing control.  This  configuration  has  pretty 
much  become  standard  these  days,  and  it 
works  welt  The  rotary  tuning  knob  can  shift 
the  frequency  by  either  the  nominal  step  you 
have  selected  (such  as  5  kHz)  or  by  1  MHz 
in  conjunction  with  the  MHz  function  avail- 
able on  the  keypad.  When  you  enter  fre- 
quencies directly  from  the  keypad,  you  must 
enter  all  the  digits,  including  the  leading  '*!." 
There's  even  an  option  which  lets  you  enter 
"splinter"  channels  (in  between  the  normal  5 
kHz  channels)  without  changing  the  basic 
tuning  step. 

Like  the  FT-411,  the  '415  has  two  VFOs, 
and  any  memory  can  be  used  as  a  VFO  as 
welL  Pressing  one  button  converts  whatever 
memory  channel  you  are  on  into  a  tunable 
memory,  which  is  no  different  at  all  from  a 
VFO,  If  you  wish  to  replace  the  memory  con- 
tents with  the  new  frequency  you  have 
found,  you  may  do  so.  You  also  may  put  the 
new  frequency  into  a  different  memory  with- 
out disturbing  the  memory  from  which  it 
came.  Finally,  you  may  simply  ignore  the 
new  frequency  and  return  to  the  original 
memory  with  no  harm  done. 


EASY  ORDER 
1-800-5824044 


EASY  FAX 
1-800-582-1255 


PRESENTED  BY  EASYTECH 


5  BAND  HF  VERTICAL  ANTENNA 


6  OR  10  METER  HORIZONTAL  BEAM 


1/4  Wave  -  3.5/7/14/21  &  28  MHz 

Adjustable  Radiator  &  Radials 

UPS  Shippable 

Ideal  where  space  is  limited.  This  easy  lo 
assemble  HF  vertical  antenna  features 
stainless  steel  hardware  and  a  (rap  design 
at  an  attractive  price.  It  can  be  assembied 
with  the  radials  to  one  side  for  mounting 
close  to  a  wall 

•Stalfiless  sieef  hardware 

•Ground  plane  design  mounts  at  any  height 

•Max,  Input:  500W  SSB,  250W  CW 
3.5  MH£  -  200W  SSB 
♦Height:  20" 

-5  Radials  [Longest:  5!") 
-Connector:  S0239Jack 

Order  #  Price     Description         

HSVK5JR     2&7.ai     5  Band  HF  Ven^cal  Antenna ,...,., 17.5  lbs. 


HT  RUBBER  ANTENNAS 


I 


■ 
I. 

1.       . —    —                 "     ~ 

i  ■ 
1 

Weight 


HB9CV  Type 
UPS  Shippabie 

Duat  driven  elements  at  an 
affordable  price.  These  higti 
quaiity  6  and  10  meter  antennas 
have  an  outstanding  design  thai 
has  gained  wide  acceptance  for 
beif^g  dependable  as  wqH  a$ 
compact, 

50HS2HB  -  6  IVIeter 

'f^ax.  Input:  500W  (SSB),  250W  (FM) 
-Gain:  Belter  than  6.0  d 6 
'FBR:  Better  tl-fcsn  16  dB 
-Element  Length:  116"  (2,970  mm) 
■Boom  Length:  31  "(780  mm) 
•Connector:  S0239Jack 

Order* Price     Description 


I 

-    '  I 

I 


28HS2HS- 10  Meter 

'Max.  Input:  500W  (SSB),  250W  (FM) 
•Gain:  Better  than  6.0  dB 
'FBR:  Better  than  16  dB 
'Element  Length:  212"  (5,400  mm) 
■Boom  Length:  53"  (1.340  mm) 
'Connector:  S0239Jack 

Weight 


2eHS2H8 
50HS2HB 


AH212 
Features 

*Ffeq..  t44/4t0n200ftlHz 
•G^:    U  144MHz 

3  OdB  440MH2 

ssdai200iyihtz 

*Max  Input:  20W(FM) 
4jsnglti:  14"  (350  mm} 
*Cqnnector;  BNC  MaHe 

HG6I»B 

Features 

•Freq.:  144/44a900MHz 
*GaJn:    U  !44MHz 

1.9dB  440MHz 
3  6dB  900MHz 
*Max.  lopiit:  tOW(FM) 
•Unglh:  12.5'M320  mm) 
■Connector;  BNC  Mal^ 


Compact  helical  formed  antennas  \  HG600B 
are  flexible  and  lorgtving.  Two 
shori  single  band  models  and  two 
mutti-band  designs  with  coverage 
10  900  or  1200MHz  with  gam  on 
the  UHF  t>ands.  The  HG  and  AH 
modeEs  feature  a  black  tow  gloss 
finish p  and  the  HS  models  are 
grey  silicone  rubber. 


99.50     2BMHZ,  1 0  Meter  Horizontal  Beam .. 
69,50     50MHz.  6  Meter  Horizontal  Beam ..,, 


OW-LOSS  DUPLEXERS 


,,,*,*,t*7 ,o  lbs, 
..,,..«.«5.G  Ibs- 


? 

c 

H 


t^ 


HS2RB,  HS70RB 

Features 

-Malerial:  Silicone  Rubtter 
■Max.  Input:    5W  (FM) 
*Lengrh;  4.33"  {110  mm) 
•Connector:  BNC  Mala 


HS70RB 


HS2RB 


HS790WP 


HS790DDM 

La 


UHF 


b.     ^ 


c 
xcvn 


UHF 
XCVH 


^ 


Ncvn 


_Wefght 


Order*  Pricg  Description               

AH212  44.80  1 44/440/1 200MHz  Whip  Antenna ............4  oz. 

HG600B  37,60  144/440/900MHz  Whip  Antenna ...4  oz. 

HS2RB  12,80  144MHz  Whip  Antenna »., ,.., .8  oz. 

HS70BB  12.80  440MHz  Whip  Antenna 8  oz. 


^Fraquvocy;  Port  A  -  is  to  150MHz 
Port  B  -  410  to  460MHz 
Port  C  -  Common 
•insen  Ion  Loss :  Port  A  -  G  -  0. 1 5dB 

PortBC-D25de 
^sotatlon!  PortA-B>60dB 
■VSWR:  <t.2 

•Size  (HkWxD);  1 .2"  x  2,5 "  x  1 .9" 
(Excluding  Connectors) 


•Powtrt  1  6  m  30MHz  Max.  5D0W  (FM) 
50  to  iSOMHz  Max.  300 W  (FMJ 
4  T  0  to  461  MHz  Max.  3O0W  (FM) 


■Cor^nectorst 
HS7900 
HS790DN 

HS790WP 


A 
UHFm 

UHFm 
UHR 


B 

UHFm 

Nm 

UHFf 


C 
UHFf 
UHFf 

UHFf 


Order  # 
HS790D 
HS790DISI 
HS790WP 


47.50 

47.50 
58.00 


m=male,  U  female 
Weather  Proof  Model:  HS790VVP  comes  wlh 
rriQiinLirig  bracket  and  stain  I  ess  st^ej  clamp 

Weight 

Direct  LJnk  Dupiexer .........,,.,.9  oz. 

Direct  Link  Duplexer„..,„ 9  Ot, 

Direct  Link  Duplexer,  Wealhef  Proof .....14  oz. 


Price     Descrtption 


E 


HEAVY  DUTY  TRUNK/HATCH  MOUN 
Matte  Black  Finish 


Featurm  inserts  for  the  protection 
of  your  vehicle  while  mounted! 

•Heavy  Duty 
■^Universal 
*Zinc  Die-CasI 
'Adjustable  Mounting  Arigle 

Order* Prfce     Description 

BM 1  29*00     Tru  nkHatch  Mounl 


Weight 


13oz. 


r  d 

^ 

r 

j 

L 

m 

■ 

■™*^-«. 

EXTERNAL  SPEAKERS 


Commercial 

Grade  External 

Communications 

Speakers 

"Impedance:  812 
'Connector;  3.5mm  plug 


HSP6000 
4"  speaker  with  switchabte  noise 

filler 
Size:  4.33"  x  5.32"'  x  2  13"  fHxWxD) 

Order  #  Price     Description  Max.  Input         Weight 

HSP6000        29.00     4''  Rxed  Cone  Speaker 1 5W. ......„...,„  1 5  oz, 

HSP7000        37,00     Z75"  Fixed  Cone  Speaker 8W „.. 13  oz. 


HSP7000 
2.75"  fixed  cone  speaker  with  high 

quality,  deiuKe  magnet  mount 
Size;  3,51"  x  4.06"  x  1,42"  (H5(W)tD) 


^ 


Eosy  Order: 
Easy  Fox; 

Internationa!  Fax: 
Customer  Service: 

Moitilay- Friday^  7 


m 


1-800-582-4044 
1-800-582-1255 

1-510-770-2346 
1-510-770-2345 

5|im(nT)/IOoiii-SiMn[ESn 

COD  (USA  onlY)-No  personal  checks,  US  funds  ($5.00  Surcharge) 


USPS 


7 


UPS 


V 


y     Airliorne 


Federal  Express 

For  UPS  Ground  -  Add  $4.00  lor  the  first  2  lbs.  onil  $.50  for  each 

additional  pound. 
Shipping  diarin?s  based  on  weight. 

CaR  or  write  today  lor  your  free  copy  of  our  64  page  catalog. 

CaErtoriBfl  rfrsldents,  odd  oppropfkife  uks  int. 

\%Wtmth  wiirraljf  dd  pll  EjDiyTHh  prcHhifts- 

30  6of  mtpnty  bodt  mronlee. 

We  itufire  rbc  tig^l  f«  ivbitifv^c  mam^ixXviea, 

hkn  fdi^^  i*  clupgc  witlwil  nolkt 

CmOLE  9  OH  REAOEIt  SERVICE  CARD 


The  front-mounted  LCD  shows  operating 
frequency,  memory  channel  number.  VFO  A 
or  B,  and  other  functions  such  as  CTCSS 
status.  It  appears  identical  to  the  display  on 
the  '26,  and  is  very  nice.  It  shows  the  full  fre- 
quency, including  the  final  zero  or  five,  and  I 
like  that.  The  display  can  be  backlit  by  press- 
ing the  tamp  button  just  below  the  PTT 
switch.  The  keypad  lights  up  at  the  same 
time,  making  night  operation  very  conve- 
nient Green  LEDs  are  used  for  both  the  key- 
pad and  the  LCD:  gone  is  the  incandescent 
lamp  on  the  '411.  The  lighting  can  be  set  to 
stay  on  for  five  seconds  after  the  last  key 
press,  or  to  stay  on  until  you  press  the  lamp 
button  again,  which  is  nice  for  nighttime  mo- 
bile operation  from  car  DC  power.  For  normal 
battery  operation,  the  five-second  time-out  is 
especially  handy.  Of  course,  you  can  turn  the 
lights  off  any  time  you  want  simply  by  press- 
ing the  lamp  button. 

The  rig  can  scan  the  band,  a  selected  por- 
tion of  the  band,  or  the  memories.  Scanning 
the  band,  or  a  portion  of  it,  from  the  VFO  is 
very  fast.  Memory  scan,  however,  is  only 
about  half  the  speed  of  the  '411.  Still,  it's  as 
fast  as  most  rigs;  the  '411  was  exceptional  in 
that  regard. 

'  Memories  can  be  locked  out  in  two  ways. 
SKIP  hides  the  memory  channel  from  the 
scan,  but  you  can  still  get  to  it  via  the  tuning 
knob  or  by  entering  the  channel  number  from 
the  keypad.  Ifs  great  for  the  NCAA  weather 
channel  or  other  busy  frequencies.  HIDE 
erases  a  memory  completely,  except  that  you 
can  "unhide"  it  later  and  get  it  back.  I  find  this 
feature  to  be  especially  useful  for  travel.  If 
you  often  visit  different  cities,  you'll  love  it- 
But,  as  on  previous  Yaesu  walkies,  each 
memory  channel  must  be  hidden  and  re- 
trieved separately.  It  would  have  been  nice  if 
there  were  some  way  to  manipulate  whole 
ranges  (such  as  20-29)  at  a  time^  but  it  still 
beats  having  to  re-enter  all  those  frequen- 
cies. There's  an  improvement  over  previous 
rigs,  though.  It  used  to  be  that  when  you  hid 
a  memory,  the  rig  dropped  back  to  memory 
number  1  after  each  HIDE  operation.  It  was 
a  real  pain  to  hide  an  entire  range  because 
you  had  to  enter  each  memory  number  and 
essentially  start  over  for  each  one.  The  new 
rig  simply  drops  back  to  the  first  unhidden 
previous  memory.  So,  if  you  hide  channel  5, 
it  drops  back  to  channel  4,  assuming  that 
one  is  unhidden-  This  makes  it  much  easier 
to  get  rid  of  an  entire  range,  especially  if  you 
start  at  the  highest  number  and  work  back- 
ward. 

The  memory  management  scheme  of  this 
new  radio  is  essentially  identical  to  the  time- 
proven^  easy-to-use  design  of  the  FT-411.  It 
will  even  scan  up  or  down  the  band  from  the 
memory.  After  scanning  to  a  new  frequency, 
you  can  store  it  in  any  memory  channel  or  a 
VFO,  or  simply  return  to  your  original  memo- 
ry channel,  disturbing  nothing,  It's  all  very 
easy  to  do  and  easy  to  remember. 

The  FT-415  has  some  new  features,  in- 
cluding DTMF  paging,  four  power  level 
choices,  an  automatic  battery  saver,  lighting 
options,  selectable  two-second  TX  hang  time 


during  DTMF  dialing,  CTCSS  scanning  (iflf 
decode  and  display  incoming  tones!},  and 
lots  more.  In  order  to  accommodate  these 
new  capabilities,  a  new  SET  mode,  similar  to 
the  one  used  on  ICOM  walkies,  is  included. 
Many  of  the  infrequently  used  set-up  com- 
mands are  grouped  in  this  mode,  keeping 
them  out  of  your  way  until  needed.  The  key 
presses  seem  straightforward  enough,  but 
you  probably  will  need  to  refer  to  the  manual 
for  the  ones  you  don*l  use  very  often. 

Like  the  FT-411,  this  new  rig  has  a  10- 
number  DTT^F  autodialer.  Each  number  can 
have  up  to  15  digits,  and  sending  them  is  as 
easy  as  touching  one  button  while  you're 
transmitting,  {Some  rigs  make  you  press  as 
many  as  four  buttons,  negating  the  whole 
point  of  an  autodialer.)  The  procedure  for  en- 
tering the  numbers  is  the  same  cryptic  sys- 
tem found  on  the  '411 ,  and  I  think  it  could  be 
made  easier.  Once  you  get  the  hang  of  it, 
though,  it's  not  too  bad,  and  tfs  definitely 
worth  it.  Naturally,  you  also  may  send  num- 
bers  manually,  wlthoot  entering  them  into 
memory  first. 

Documentation 

The  manual  is  first-rate.  Like  other  recent 
Yaesu  booklets,  it's  written  in  clear  English.  I 
wish  other  manufacturers  would  put  this 
much  effort  Into  their  instructions.  A  full  set  of 
schematics  is  provided,  and  there's  a  (ovely 
waltet-sized  cheat  sheet.  This  sheet,  unfortu- 
nately, doesn't  show  some  of  the  SET  func- 
tions, but  it  has  all  of  the  operations  you're 
likely  to  want  out  in  the  field.  It's  made  of  a 
coated  paper  which  seems  designed  to  last  a 
iong  time. 

Using  It 

Transmitted  audio  sounds  clear  The  re- 
ceiver is  very  sensitive,  even  outside  the 
ham  bands.  It's  a  definite  Improvement  over 
the  '4l1s.  Selectivity  is  very  good,  but 
doesn't  seem  quite  as  sharp  as  the  older  rig. 
Still,  it's  better  than  on  many  other  walkies, 
and  more  than  good  enough.  Unlike  most 
walkies  the  415'S  front  end  filters  are  varac- 
tor  controlled  by  the  PLL  tuning  voltage,  so 
they  are  always  tuned  to  the  operating  fre- 
quency- This  Advanced  Tracl<ed  Tuning  tech- 
nique keeps  the  sensitivity  high  and  helps 
avoid  intermod  problems^Overall,  the  receiv- 
er seems  excellent.  1  tried  the  rig  on  packet 
using  the  Poor  Man's  Packet  nnodem  f  built 
up  for  my  '411,  and  it  worked  great.  Naturally, 
I  turned  the  battery  saver  off  first! 

Not  Perfect 

Each  generation  of  walkies  gets  better 
than  the  last.  This  rig  is  really  great,  but  it 
does  have  a  few  quirks  and  annoyances. 
Here  are  some  I  found. 

There's  one  bug  that's  a  carry-over  from 
the  '411 :  When  you  are  in  the  CALL  memory, 
if  you  turn  the  dial  knob,  it  transfers  the  con- 
tents of  the  memory  into  the  last- used  VFO, 
trashing  whatever  was  there,  It  can  be  a  real 
pain  when  you  inadvertently  lose  a  stored 
frequency  that  way. 

The  rig  is  touted  to  have  Improved  receive 


audio  by  virtue  of  a  better  speaker,  ft's  true. 
Despite  the  smali  grille  area,  the  speaker  re- 
produces bass  frequencies  much  better, 
making  most  voices  {especially  men*s)  sound 
richer  and  clearer.  The  audio  obviously  is 
better  than  on  previous  models. 

The  DTMF  squelch  and  paging  features 
use  the  now-standard  three-  and  six-tone  se- 
quences, with  the  numbers  being  limited  to  0- 
9.  Unfortunately,  most  repeater  controllers 
won't  pass  DTftAF  tones  unless  they're  pref- 
aced by  some  codes  containing  the  *  and  #, 
which  you  can't  send.  This  limitation  makes 
the  features  fairly  useless,  especially  in  the 
big  cities  where  you'd  most  like  to  use  them. 
This  problem  isn't  limited  to  Yaesu,  though; 
all  the  DTMF-squelched  rigs  use  the  same 
system.  Of  course,  it's  nice  for  simplex  and 
hamfest  use. 

The  same  blinking  battery  icon  that  was  on 
the  '411  is  present  on  the  new  rig.  Like  the 
old  one,  it  doesn't  give  you  much  warning 
when  your  battery  is  about  to  die.  A  voltage 
monitor  would  be  far  preferable.  Even  though 
NiCd  batteries  don't  change  voltage  much 
over  their  discharge  period,  there^s  enough 
change  near  the  end  to  gfve  you  more  warn- 
ing than  the  icon  does. 

The  rig  gives  you  the  option  to  substitute 
DTMF  tones  for  the  annoying  musical  key- 
pad beeper.  Ifs  an  improvement,  but  still 
not  greaL  It  would  be  nice  if  there  were  an 
option  to  change  the  beeper  into  a  singie 
short  tone,  iike  rt  used  to  be  on  older 
walkies.  perhaps  with  a  double  tone  for 
those  functions  whose  status  is  announced 
via  the  beeper. 

The  NC-42  Quick  Charger 

Along  with  the  review  rig  Yaesu  sent  the 
NC'42  quick  charger.  This  small,  light  unit 
sits  on  a  desktop.  It  has  no  on/off  switch;  it 
turns  itself  on  when  you  insert  the  battery.  It 
begins  in  the  quick  mode  and  brings  the  bat- 
tery  to  a  nearly  full  charge  in  about  one  hour. 
it  then  switches  to  the  trickle  mode,  topping 
off  the  charge.  Two  LEDs  announce  the 
charge  mode.  It  works  well  and  is  very  con- 
venient, but  It  suffers  from  one  problem:  It 
throws  the  worst  TVI  Tve  ever  seen!  I  have 
some  Sony  miniature  switching  power  sup- 
piies  which  have  the  same  problem,  but 
they're  not  nearly  this  pronounced.  This  thing 
puts  garbage  on  any  TV  screen  in  the  house, 
including  my  set  which  is  hooked  up  to  the 
outdoor  antenna  via  coax.  Some  shielding  is 
in  order  here!  Wouldn't  it  be  ironic  to  get 
complaints  from  your  neighbors  about  your 
battery  charger  instead  of  about  your  trans- 
mitter? [Ed  Note:  Yaesu  is  currently  looking 
into  this.} 

Conduston 

This  radio  represents  the  state  of  the  art  in 
miniature  single-band  walkies.  No,  it  isn't  the 
very  smallest  available,  but  It's  certainly  small 
enough!  It  works  well  and  has  more  features 
than  you'll  probably  ever  use.  Considering 
the  wealth  of  functions,  the  user  interface  is 
very  reasonable  and  unintimidating.  This  rig's 
a  beaut! 
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Now  more  than  ever! 
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quality^  reliability ,  reasonabte  price,  and  superb  support. 

LOGic  version  2.12  features  easy  ontine  tracking  for  any 
award,  including  1010,  WPX,  and  grid-squares.  Multitasks 
under  Windows  3  or  DesqView*  LOGic  II  now  features: 
•optional  QSL  route  database  with  autonnatic  cross-refer- 
ence •fntegration  with  HamBase  and  SAM  *'call  book"  data- 
bases *aiJtomatic  county  logging  from  the  J-Comm  county 
database, 

LOGic  Jr.  is  still  only  S39.00.  LOGic  !l,  which  features  con- 
testing, interface  to  most  rigs,  custom  report  writer,  and 
more,  is  only  $79.  For  IBM,  Amiga^  and  ST,  Coming  for  Mac. 
Ask  for  free  10-page  info  pak.         ^ 
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Personal  Database  Applications 

26 1 6  Meadow  Ridge  Dr. ,  dept  7 
Duluth.GA  30136-6037 
B'404'242-0887   Fax  404-449-6687 
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KRP-5000 
REPEATER 


Word  is  spreading  fast- 
Nothing  maichet  th«  KRP-SOOO 
for  total  performance  and  valut.  Not  GE,  nQ%  awn  Moloroft 
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KRP' 5000  Repeater  shown 
with  PA' 100  Ampiifler 


Drocy*^'"'^=tb*e  Mors*^  "^^^ sages 

Call  or  write  for  the  full 
performance  stary        3hd 
the  super  value  price' 

Micro  Conlfol  SpeciaHies 
23  Elm  Piirk,  Grovel  a  n^.  MA  01S34 

(508)372-3442 
FAX:  [508)373-7304 


The  first  choice  In 

Transmitters  -  Receivers 

Repeaters 

Repeater  Conir oilers 

Power  Amplifiers 
Voice  Mail  Systems 
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HAM  STATION 

P.O.  Box  B522 

220  N.  Fulton  Ave* 

EvansvliieJN  477190522 

Store  Hours 

MON  FRI:  8  AM -5  PM 

SAT:  9  AM -3  PM 

CENTRAL  TIME 


SEND  A  SELF  AI^DAESSED  STAMPED 

(2  STAMPS)  ENVELOPE  (SASE)  FOR 
NEW  AND  USED  EQUIPMENT  SHEETS- 

WARRANTY  SERVICE  CENTEfi  FOR; 
ICQM,  KENWOOD,  YAESU 

FOR  SERVICE  INFORMATION  CALL 

(A1 2)  422-0252 

MONDAY   FRFDAY 


TEltMS: 

hkM%  Dv  M«  Fnelvdi  Shlpplitg. 

Prle*  ynd  Avittabirty  Sub^  to 

Cli4R9«  wmirmt  M9tici 

Mvft  Ordtrs  Shippitf  TN  Sami  Djy 

COD'S  WiiGafVM 


AEA 

PK  Z32M8X  MultrMod«  Controller       ,  1314  3S 
PK-Se  RS  23?  Pachfl  Cofitraller    .....   1 34.95 

PCa-ea  PacHsr  loard— IBM  .  _. , \UM 

Isopote  144— ?Me!er   . . .  .,,^*,,.....   SZ.95 

ALINCO(HUQ£INVENTDRY-PLEASECALL| 
0R-59ST  3M/4^0  MHz  Deluxfi  Mobile     1639-95 
0R-570T  Am 2M/35W  LIHF ...     WU 


OR  !19T&0W?Meter  .,-, 

[U-F12M,5WHT  

[)J-5801?H/440HT 

OJ-16?TDDelui2M,HT., 

ALLIANCE 

U-105      -...w..> 

AMERURQN 

AL-eiimftlillATutes. 
ALSQA  tKW  Ampljiief  _ .. 
RCS-4V4  Position  WirftfeS£ 

ASTRON 

ftS  2OAl6?0Afnp 
flS  15A  25  35  Amp, 
RS-20Ml6?0Amt) 
fiS-3&M^&-35ArPfj 

RS-50M  37-50  Amp 

BUTTERNUT 

HFevx  6  Band  vertical  .: 
Ai7-l2^?Ai?lVietefKit 
rBRO60Sl60M 


•  ip  —  *  ^;.  ♦  « 
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CS] 

800  New  initfconc^eci                .V.  - 
PP  V  MuHi  Mode^ntcfconnrct 

COMET 

CA2)t4iwtt2M/440  4  5ni.gia^4'. 

CA2K4fX2«^4404  5/2,2  5'fT  ... 
CX  224  211/220/440  Tribaitd  UoHito 


.     CALL 
.     CALL 

.     CALL 
,  22t95 

flTSOO 
..  53.35 

$579  95 
,174  M 
129  95 

S94  ?5 

t44  95 

114  t5 
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. 229.95 
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4B.95 
.   &4.9S 

.4309 J5 
.479.95 

.1169  95 

.     9495 
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aUSHCRAR 

A4S  HF  Tnban^lffr    .  = . . 

A3S  10 J5.20M  Tntiander  ... 

R7 Seven  Band  V^amcal  ... 

DIAMOND 

)(-200  6/fldts8.3'  2M/440    ,,.,,. 
)(-500NA8.3/11  7dbl7.2'2M/440 

HEIL 

Boom  M IC  Set  (Wired)  - . . .  < ... 

ICOM 

IC  72fi  fJew  HF  TraTisciJvflf   

IC-765  Gen  Gov  Xcvr/PS/Tufl«r , , . 

IC-751AGen.  Cow  Xcvr 

IC'735Ger  Cov  Xcw,,., ,,. 

lC-72aGer  Cw  Xwf  ., 

IC'2410VHF/UHF45W/35W  . 

lC-2f9H50WFM    .,,. 

ICM1  F*BfO|Stc  ..;,,— ^- 

IC ' W?A  2  M  /  440  Handft t!<f  JCcvf  . . . 


I  **-*h-^*-*  *  ^ 


.m.9s 

.  3^S.9S 
.   3GS.95 

J134  95 
179.95 

.177.95 


CALL 
CAU 
CALL 
tALL 
DAU 
CAU 
.CALL 
CALL 


IC  P2AT2.5W2MHandlieWXcvr  .__„CAU 
IC-2GAT  7W  3M  HamJhfld  R«  .       CALL 

[e-2SR.A  2U.  HT  w/50lcm  905MHz  Xcvr  .  CAU 

KANTRONICS 

KAM  Ail  Mode ...1273  95 

KPC-2Pacicfll  Conrrolitr  ..^,*,„, 159.95 

KENWOOD 

TS-t50$ClK  tie  I  UK  Digiial  Xcvf CALL 

TS-S50SAT  Xcvr  w/ Receiver.  Tuner  ... .  .CALL 

rS-450SAT  Compaci  Kcvr . . . , CALL 

TH'741A SOW,  2M/440MHZ CALL 

TM-641A  2M/ ??0WH2.  FM  XcvF  ,,,.^ . .  .CAU 


TM  241A50W.2M,  fH   HI 
TM-732  A  Ne*  2  M  /440  W  obi^e     , . 
TH-zaA  New  2  llttar  Hanelhthd    . . 
TH  78A  New  2M/44Q  HiltarwM . . . 

LARSEN 

lU.  440  UHzMqUoumAfitenfla 


■  .•HP" 


CAU 
CAU 
CAU 
CAU 


S&2.95 


HFJ  (URGE  STGCJt-£flM«*CTlTl¥I  PfllCfl) 
989C  3KW  P^P  Aiitenita  Tiir)«f  S299.95 
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966  3KW  PEP  Arrl^na  Tufwr 
921  3C0W.  2M/22D  Tuner  «. 
949D  300W  Mir/DL/Switch/BTn, 
207  HF  SWfT  Analyser        . , , . , 
4226  Keyef/ Paddle  Corrbl  nation 
ai5B  18-30  MHz  flMS/PEP 
l214ColorFax.RTTV,CyV,  ASCII 
127BT  Turbo  Multi-Mode  Cftlr.  .- 
t278  Muni  J^ode[k9in roller 
t2?4  Paci(e1  ConlroHef  , ,  *..*„♦..,-*;.;»„ 
t2?DB  TAPfl  TNC?  CJOM  ........... 

24?SWRAFiatyierW/FrfiQ  Cwirtfi 
346  LCO^reqjenc^Counief    ....^,.. 

RF  Concepts 

2-23  2/30W  2M  A^i^p  w/Pre-anip  . , . . . 
a-3l7  30/l70W2MAinp 
4-110  IO/100W44QUHZ  Amp 
if  7^  3/30  5/2QW  2M/440  A/np 

STANDARD 

C22aA  2¥^-22^  MHz  HT  w/CTCSS 
Cb28A  2M/44aMHz  HT  w/CTCSS  . . . . 
C16«A2M  Sub-Mini  DeluJujHT 

TEN-TEC 

Omnl~VI(^ewHFw/DSP 
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254,95 
62.95 
129.95 
69.95 
124.9S 
.59  95 
149.95 
309.96 
244.95 
139.95 
119.95 
169.95 
.159.95 

1119.95 
2«95 

324  95 
234.95 

li44  IS 

524.95 
345  95 

...CALL 


VALOR 

PA-555  2M/440  Base  Amenna  , . . ,. . . ,  159  95 
YAESU  {LARGE  STOCK-PLEASE  CALL) 

FT-t(KlOD20OWDeljxeHFXcvr CALL 

FT-1000  ?00W  HF  Xevr . , , CALL 

FT-990t00WHFXcvr CALL 

FT ■  890  H ^gh  Performa nee  H F  Xcvf CALL 

FT-7C7  mi  Gov.  Xcvf/PS/Twnr CALL 

FT'747GXHFXtvr..*,*,,w,,     CAU 

FT-736R  Xcvr  14^-UB.  430-450  CAU 

FT  b200  2M/440  50/3&W-.,.*^--.-.     CAU 

Fl  24O0H  2M  50W  .  - CALL 

FI'41&Di!iux2III.KT .« CAU 


LARGE  STOCK  OF  USED  EQUIPMENT. 


ORDERS  &  PRICE  CHECKS 

800-729-4373 

NATIONWIDE  &  CANADA 


LOCAL  INFORMATION 

812-422-0231 

FAX  812-422-4253 
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Protected  AC  Outlet  for  the 

Workbench 

Avoid  a  shocking  experience, 

by  Michael  A.  Covington  N4TMI 


My  most-used  lesl  bench  accessory  is  a 
switched  AC  oullet  with  a  ground- 
Tauh  circuit  intermpier  (GFCI)  and  a  preci- 
sion OJ-ohm  resistor. 

Phoio  A  shows  what  it  looks  like.  The 
GFCl  Is  a  standard  model  from  a  hardware 
storCt  mounted  in  a  noi-too-precisely-cut 
hole  in  the  enclosure.  l!  serves  three  purpos- 
es: to  help  keep  me  from  geuing  shocked;  to 
detect  potentially  unsafe  equipment;  and  to 
let  me  know  whether  any  piece  of  equip- 
ment is  going  to  trip  a  GFCl,  even  for  harm- 
less reasons. 


Nofmol  op#rQtton 


Eguol  cufnefTfs  — 
Everythir^  OK 


Shod  to  grourvd 


fmd:  the  easiest  solution  is  to  use  five  0.47- 
ohm,  5-wa[[  resistors  (Radio  Shack  271-130) 
in  parallel. 

You'll  also  need  two  pin  jacks  for  the 
voltmeter.  Remember  that  both  sides  of  the 
resistor  arc  ''hot*'  wiih  respect  to  ground; 
don't  use  any  kind  of  jack  thai  could  make 
accidental  contact  with  something  or  some- 
one outside.  Binding  posts  are  not  suitable- 
The  Radio  Shack  274-725  banana  jacks  are 
barely  acceptable  if  clearly  marked  with  a 
warning  label:  jacks  with  much  smaller 
holes  are  preferable,  and  can  be  found  at 

hamfests     or     on 

©junked  lesi  equip- 
ment. Of  you  could 
make  something  of 
your  own  that 
mounts  behind  tiny 
holes  drilled  in  the 


Unequoi  currents  — 

GFCl  trips  ond  cuts  power 


Short  across  line 


Equal  currents  — 
GFCl  doesn't  fx>!ice 


Photo  A.  This  device  consists  of  a  GFCl 
(gmuiid'Jautt  circuit  interrupter^  in  a  conve- 
nient  enclosure  with  a  s^'itcfL 


ta  rr»djLit«  AC  cunrantt 


Sr-croDQ  AC  plug 


e^lNf>FAUF  CiRCUlf  iNrtr^JUPTEP 


n 

We  on 

\n  TiD  with 
buvr-in 


Figure  /.  Tiie  ground-fault  circuit  interrupter  iGFCI)  senses  mis- 
matched  currents  in  ''live"  and  "neutraf  wires  and  cuts  off  power. 
This  doesnt  preveru  all  electric  shocks — only  tiwse  involving  a  sltort 
to  ground  (middle  exatnple). 


Figure  2.  The  protected  outlet  box  con^sts  of  a  GFCl,  a  jwrVrA,  a  0.1 
olrni  resistor  for  measuring  current,  and  a  pilot  lamp.  Correct  identi- 
fication of  live,  neutraL  and  ground  wires  is  VERY  important.  Most 
power  cords  use  the  black  wire  for  the  "iiot"  live  lead:  the  white  wire 

is  the  neutral  and  the  green  wire  is  the  grouftd. 


PigilTe  1  shows  what  a  GFCl  does:  It 
checks  whether  the  currents  in  the  "live"  and 
"neutral"  wires  are  equal,  and,  if  not,  cuts 
off  the  current.  This  doesn't  prevent  alt  elec- 
tric shocks,  but  it  docs  prevent  or  shorten 
those  that  involve  an  accidental  connection 
to  ground. 

The  circuit  is  shown  in  Figure  2.  Ahead  of 
the  GFCl  arc  a  switch  and  a  0.1 -ohm  resis- 
tor. The  switch,  naturally,  cuts  power  on  and 
off.  It  should  be  rated  for  as  many  amps  as 
your  load  will  ever  draw  (typically  10  or  so). 

The  resistor  lets  you  measure  AC  current 
accurately — just  connect  a  voltmeter  across 
it  and  read  each  volt  as  10  amps.  An  OJ- 
ohm.  10- watt  resistor  may  be  a  bit  hard  to 


plastic  panel. 

The  GFCf  can  come  from  any  hardware 
store.  It's  essential  not  to  mix  up  the  live 
("hot"),  neutral,  and  ground  wires  in  the 
power  cord  and  on  the  GFCL  In  most  power 
cords  the  black  wire  is  the  "hot'"  lead,  the 
white  wm  is  the  neutral  and  the  gre^n  wire 
is  the  ground-  The  switch  tnttst  be  in  the  live 
("hot")  wire.  Also,  be  sure  to  distinguish  the 
input  C1ine")  side  of  the  GFCl  from  the  out- 
put ("load'*).  Across  the  toad  side  of  my 
GFCl  I  wired  a  neon  indicator  lamp  so  that  I 
can  see  at  a  glance  whether  power  is  on. 


Contact  Michael  A.  Covington  N4TMI, 
285  Saint  George  Drive.  Athens  GA  30606. 


Parts  List 

SI         SPST  switch,  rated  for  1 25V  AC,  1 0 

amperes  {Radio  Shack  275-324  or 

equivalent) 
Rl         0.1 -ohm.  10  watt  resistors  (actually 

five  0.47  ohm,  5- watt  resistors  in  parallel. 

Radio  Shack  271  -1 30) 
[1  Neon  Lamp  "^wer  on'  Indicator  with  buUt- 

In  resistor  (Radio  Shack  272-712  or 

equivalent) 
GFCl    Gmund  fault  circurt  intermpter  (from  hard- 

war©  store  or  electrical  suppty  house) 

Pin  jacks  for  voltmeter  conneclfons  (see  text) 
Enclosure 

3-prDng  AC  plug  and  line  cord 


50    73  Amateur  Radio  Today  •  July,  1992 


GaAs  FET 
PREAMPS 

at  a  fraction  of  the  cost 
of  comparable  units! 


LNG-(*) 

ONLY  $59 


FEATURES: 

•  Very  low  noise:  0  TdB  vhf,  O.SdB  uhf 

•  High  gain:  i3-^DdB,  depends  on  freq 

•  Widft  dynainic  range  ^  resist  p>/er(oad 

•  Stable:  icw-feeoback  duai-gate  FET 

ISO- J72.  210-230.  40a4m  SOO-fiiOMHL 


.^^  LNW-(*) 

'^  Ijy     MINIATURE 
^  PREAMP 

ONLY  $29  uu  $44 


FET  Preamp  sirnilar  to  LNG^  ex- 
cept design^  for  tow  cost  &  small  sis*. 
OSy  5/BW  K  1-5/8-L  X  3/4-H.  Easily 
mounts  In  many  rad»os. 

*Sp0dfytxwiing  rWlQ^  25-35>,  35^^  5&90,  00-120. 
120-130,  lSO-200,  2O0-2T0,  4W^$0OMHr. 


LNS-(*) 

IN-UNE  PREAMP 

ONLY  $89  kit.  $  I  7  9  ^ntt/iMUi^ 

•  GaAs  FET  Preamp  wfth  features  sirnlFar 
to  LNG  series,  except  automatically 
switches  out  of  line  during  transmit. 
Us©  with  base  or  motwie  transcelivers  up  to 
25W.  Tower  mounting  brackets  incl 

*Sf>ecifY  tuning  mnge:  120-175,  200-240^  or 
400-500  MH^. 


HELICAL  RESONATOR 
PREAMPS 

GaAs  FET  preamps  with  3  or  4  section 
helical  resonators  reduce  intarmod  &. 
cross-band  interference  in  critical  appli- 
cations. MODEL  HRG-J*),  $S0  vhf, 
$110  uhf.  ^SpBCify  tumiij  tsngs:  U2-i50,  iSO- 
leS,  162  }?4,  S13-333.  420-470  MHl. 


RECEIVING 
CONVERTERS 

Low  noise  convertefS  to  receive  uhf  and 
ultf  bonds  on  a  10M  rocQlvar    Choica  of 
kit  with  case  &  BNC  jadks.  kit  less  cas9 
$49,  kit  w/case  S74.  w/t  in  case  $99 
Request  catalog  fm  compime  hstings. 
•  VHF   irtput   ranges   avail:    136-138, 

144-146,  145-147,  146-148  MHz 
■  UHF  input  ranges  avail:  432-434* 
435-437,  435.5-437.5  MHz. 


TRANSMITTING 
CONVERTERS 

XV2  for  vhf  and  XV4  f or  yHt.  Models  to 
convert  lOM  ssb,  cw,  fim,  etc.  to  2M.  432, 
435.  and^atv.  1W  output. 
Kit  only  $89.  PA'S  up  to  45W  available. 
ReqirBSt  catBiog  tot  cofnpf&e  iisiings. 


ACCESSORIES 


TD-3  5UEAUDIBLE  TONE  DECODER' 
ENCOnFitt  Adjustable  ior  any  tone. 
Des^nad  especially  for  ref^eaters,  with 
remote  ccxitrol  actrvate  deactivate  provi- 
Sjdns  „ ki!  $29,  wrfid/tested  $69 


COR-3  REPEATER  CONTTiOLLER 
FeatLifes   adfustal^   tii  and  time-out 
timers,  soid-state  relay,  courtesy  beep, 
and  local  speaker  arnp0fier .-,kit  S49 

CWID  Diode  programnned  sn^  time  in 
tfie  fiekl.  adjustable  tone,  speed,  and 
timer,  to  go  wrfri  COFt-3  .„ „™.,krt  S59 


COR-4  kit  Compfele  COR  and  CWID 
all  on  one  board  for  easy  oonsttLiction. 
CMOS  logic  Jor  low  powsfer  consumption. 
Many  new  features.  EPROM  pro- 
grammed; specify  cal3    kit  ^9  ,  w/t  $1 59 


TD-^2  TOUCH-TONE  DECODER/CON- 
TflOLLER  kit.  Full  16  digits,  with  toJI-call 
restrictor,  proarammabje.  Can  turn  5 
functions  on/on.  Great  for  selective  call- 
ing^  tool  ..„ ktt  $89,  wired/tested  $149 

AP'3  AUTOPATCH  kit  Use  with  above 
for  repeater  autopatch,  Reverse  patch 
and  phone  line  remote  control  are  std 
kit  $89,  wired/tested  $1 49 


4  **Mllf>VP#A" 


AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  kit  Use  with  above  for  simplex 
operation  ustng  a  transceiver kit  $39 


MO-202  FSK  DATA  MODULATOR  kit, 
1%^  up  to  1200  baud  dij^lal  signals 
through  any  lin  tiwisnitiler  wiith  hM 
handbrakes.  Radio  ink  computers, 
telemetry  gear,  etc _kit  $49.  w/t  $79 

DE-202  FSK  DEMODULATOR  -.  For 
receive  end  of  ink.  ^ kft  $49.  wA  $79 

9€00  BAUD  DIGITAL  RF  UNKS.  Low- 
pDSf  pacicet  networking  systan, 
coosistrig  of  new  MO-96  Modem  and 
special  versions  of  our  220  or  450  mH2 
FM  Transmitters  and  Receivers.  Inter- 
face direct^  with  rrxsst  TNC's.  Fast, 
diode- SYVTtched  PA"s  output  IS  or  SOW. 


For  complete  info,  call  or  write  for  free  catalog. 

££nd  S2  lor  <}verws  iir  mniL 

Fv casual  intPF^sf  (U  S  ontyt.  ctw^k  reader  serwic«;  tllow  3-^  weefts 

Order  by  mail,  fax,  or  phone  (&*iz,  15  eastern  time) 

Min.  S5  S&H  charge  tor  first  pound  plus  actdl  weight  smsyTanca. 

Use  VISA,  Mastercard;  check,  or  UPS  C.O.D.  cssfee) 


If  you  always  thought  a  microprocessor-controlled 
repeater  had  to  be  expensive,  LOOK  AGAIN!  You 
could  easily  spend  this  much  just  for  a  controller. 

REP-200  REPEATER 

A  premlym  repeater  with  autopstch  and  many  versatile  dtinf 
control  features  at  /ess  than  many  charge  for  a  b^te-bones  repeater! 

We  don't  skimp  on  rt  modules,  either!  Check  the  features  on 
R144    Recerver,    for    instance:        GaAs    FET    front-ertd,    helical 

resonators,  sharp  crystaJ  ft  Hers »  hysteresis  squelch^ 

Kit  $1 095;  w/t  only  $1295! 


Other  models  available: 

REF-2OOV  Economy  Repeater  Kit.  As  above, 

except  uses  COR-4  ControlBf  without  DTMF  contmt  or  amoptfch.  Kit  onty  t795. 
REP-200N  Repeater  wfth  no  controller^  For  i^a  wfth  ej<iem3i  comoiBf, 
SLic^  as  those  made  by  ACC.  Kl  only  SS9S,  vv/t  S9i6, 

•  Av^labld  for  the  143^174,  2  T  3-233,  420^75,  902-928  MHz  bands. 
f  CC  type  accepted  for  commefciaf  service  (vhf  and  yW). 

•  Ruggfid  exciter  and  PA,  designed  for  continuous  duty. 

•  Power  out  15W  (25W  option)  143^  174  MHz;  15W  213^233;  lOWyhf  or  902-928MHz. 

•  Accessory  add-on  PA  s  available  wfth  pofwer  levels  up  to  1 0OW. 

•  Six  courtesy  t>e«p  types,  jnduding  two  pleasant,  sequential,  imiltj-tDne  txffsts- 

•  AUTOPATCH  either  Open  or  closed  access,  toll-call  restrict,  3uto<fisconnect 

•  Reverse  Autopalcli:  two  types,  auto-answer  or  ring  tone  on  the  air 

•  Putse  (rotary)  dial  optkxi  available, 

•  DTMF  COKTROL:  over  45  functions  can  be  controlled  by  touch^one.  Separaie 
4-drgit  control  code  for  each  function,  plus  extra  4-digrt  owner  password. 

•  Owner  can  Inhibit  autopaich  or  repeater^  enable  either  open-  of  dosed-access  for 
repeater  or  auEopaich.  a/id  enable  toll  caHs^  reverse  patch,  kerchunk  fitter^  site 
alarm,  aux  rcvr,  and  other  options,  including  two  auxiiiary  external  drcuFts. 

•  The  cwid  message,  dimf  oommand  codes,  and  owner-spedfied  defauft  parameters 
for  cor  and  cwid  timers  and  tones  are  burned  Into  the  eprom  at  the  factory. 

•  Qw  speed  sTKj  lone,  courtesy  beep  and  tail  timers,  and  courtesy  beep  type  can  an 
be  changed  at  any  time  by  owner-password-protected  dtmf  commands^ 

•  AuxlUary  receiver  Input  for  independent  control  or  cro&s  linking  repeaters. 

•  h/Eany  built-in  diagnostic  &.  testing  functions  U3ing  microprocessor. 

•  Color  coded  lad's  indicate  status  of  all  major  functions. 

•  Welded  pa  rill  Ions  for  exciter,  pa,  receiver,  and  controller.  REM  nuts  hoPd  covers, 

•  3-1/2  inch  afuminum  rack  panel,  finished  in  eggshell  white  and  black. 


HIGH  PERFORMANCE  XMTRS  & 

RCVRS  FOR  REPEATERS,  AF  & 

DIGITAL  LINKS,  TELEMETRY,  ETC 

FM  EXCITERS:  2W  continuous 
duty.  TCXO  &t  xtal  oven  options. 
FCC  typ6  acc9ptod  for  com'i 
high  band  S  uhf. 
•TAS1:  143-174,213^233 
MHz  ..kit  $103,  w/t  $1^. 

•  TA451:  420^75  MHi 
,,.kitSl09,w/t$l89. 

•TA901:902-92SMHl. 
{0  5WouT);w/iS219. 

•  VHF  &  UHF  AMPUFIERS. 
For  tm,  ssb,  aiv,  Output  levels  from 
low  to  lOOW.  Several  models  starting  at  $99. 

FM  RECEIVERS: 

•  FI144/ft220  FM  RECEIVERS  for  143-174 
or  213-233  MHz.  GaAs  FET  f n^nt  end, 
0.15uV  sensrtlvTtyl  Boti-i  crystal  &  ceramic 
if  fibers  plus  twUcal  resonator  kortt  end 
For  exceptional  selectivtcy:  >  lODdB  at 
±i2kHz  (best  avaiiablB  anywhere!) 
Flutter-proof  hysteress  squelch ;  afn 
tra*s  dffft       kit  S149.  w/l  $219. 

•  R451  FM  RCVR,  for  420-475  MHz. 
Similar  to  above     .  .kjt$i49,  w/tS2l9. 

•  11901  FM  RCVR,  for  902  92eMm. 
Triple-conversion,  GaAs  FET  front  end. 
-.$169.  w/t  S249. 

•  R76  ECONOMY  FM  RCVR  fdr  2S^30,  5C>54.  73-76,  143-174,  213-233  MHz. 
w/o  hdfcal  res  or  afc      .  Krts  S 1 29  w  t  S21 9, 

•  R137  WEATHER  SATELUTE  RCVR  for  137  MHz.  Kit  S129,  w/t  $219. 


H  YEAR' 


ronics,  mc 


65  MOUL  RD.  -  HILTON  NY  14468-9535 
Phone  716-392-9430  -  fax  7)6-392-9420 


CinCLE  57  ON  HEADER  SERVICE  CARD 


Ham 


Number  13  on  your  Feedback  eartii 


HELP 


We  ar&  happy  to  pmvide  Ham  Help  listings  frse  on  3  space  avaH- 
abie  basis.  Jo  make  our  job  easier  and  to  ensure  thai  yoar  luting 

is  correct,  piease  type  or  print  your  request  deariy,  double 
spacerf,  on  a  M  (31/2'  x  W}  sheet  ot  paper.  You  may  aiso  up- 
load a  iistiOQ  as  E-mail  to  Sysop  to  the  73  BBS  Special  E\fms 
Message  Area  #f  ?,  (2400  baud,  8  data  ms,  no  parity,  1  stop  bit 
(603)  924-9343).  Piease  indicate  if  it  is  for  publication.  Use  up^ 
pBf-  and  lower  CBse  letters  where  appropriate.  Also,  print  nam- 
bets  carefully— a  1,  for  example,  car}  be  misread  as  the  letters  i 
or  I  or  even  the  number  7,  Specifscaliy  mention  that  your  mes- 
sage is  for  the  Ham  Help  Column.  Piease  remember  to  ad^nowf- 

edge  responses  to  your  requests.  Ihanii  you  tor  your  cooper$- 

ftoa  —   ...-.,. 

Needed:  Manual  tor  Heath  Kit  LG-t  generator:  also  sdiemat- 
ic/manual  (or  a  Lafayette  LA-950  stereo  amp.  Copies  are  fine.  I 
will  pay.  Buz  Cfiadwick  N4GJX,  FO&ox  13St,  Palatine  11 SQQ7S. 
Tel.  (7m)  353-3603. 

I  am  trying  to  locate  either  owners  mar^uaf  or  schematic  tor 
R&gency  HR-3A  2  meter  Iran5celver,  I  will  pay  lo  copy,  or  will 
copy  and  return.  Ted  Webb  AC4CS,  tW  Seabury  Dr.,  Greenvilie 
SC  29515. 

I  need  information  on  replacement  parts  for  a  Heath  IM-28 
VTVM  that  was  modified  to  a  TRVM  The  Heath  part  numbers 
are:  1 50-57  TR1002  SS  diode  which  is  a  replacement  for  a  6AL5, 
and  150-58  TR1119  SS  triode  which  replaces  a  12AU7,  These 
are  called  FETRONS  or  HtNS.  Any  help  in  iocaling  these  parts, 
or  specification  sheets  on  any  FETRONS  would  be  appreciated. 
The  orher  FETRONS  I  have  are  TR1006,  TR1003,  TR1010, 
TR1157,  and  TR1126A.  Bob  Juranek,  um  Haggerty,  Piymouth 
Ml  48170-4455.  M.  (3t3)  459  7718. 

\  would  like  to  get  In  loudr  with  hams  who  have  experience 
wJth  Yaesu  CAT  programming,  particuJariy  wiih  the  FIF-232  con- 
n&ded  to  an  FT-767GX1I  and  u&ing  some  form  of  BASIC  lan- 


guage on  an  IBM  PC  oompatihie  machine.  Biii  Sctiwiegeraht 
NBKSG,  t57e  Karahlll  Drive,  Cincinnati  OH  45240.  (513)  247- 
4561  days;  {5i3}  351'969$  eves.,  coliect:  FAX  {513}  247-^4561 
or  e-mait  for  Ptudigy  useriD  #  BHKD13A 

I  would  like  lo  cor>lact  former  students  of  Nathaniel  Narbonne 
High  School  (ex  WB6RT0)  In  Harbor  City  CA,  who  got  Iheir 

novice  Itcense  between  1965  and  1976.  We  are  going  to  have  a 
reunion!  Marv  Fagenson  K6HCJ,  2100  Sawtelie  Blvd  Ste.  202, 
Los  Angeles  CA  90025.  Tel.  f 3  70;  4  73- 1 777.  Thank  you. 

Wanted:  Genuine  Hayes  fJlodem  1200,  model  with  10  dip 
switches.  Please  write  to  Wiiliam  PetrisiiO,  PO  Box  42376,  Tuc- 
son AZ  85733  or  ema/f  petrisko§evax2.  engrariionaMu. 
Thanks. 


Two  Meter  Special 


SAY  YOU  SAW  IT  IN  73 ! 


TOUCH  TONE  DECODER: 

Decodes  DTMF 
tones  from  audio 
source,  (tape, 
phone,  radio). 
Displays 
numbers  on  LCD 
display,  200 
Digit  memory. 
$169  ppd,  USA 


T-2000 


SURVEILLANCE/- 
COUNTERSURVEILLANCE 

catalog  $5. 

EMCOM 

10  HOWARD  ST^  BUFFALO,  NY  UlU 

(716)  852-3711 


AMSAT Has  Established  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellitGs  circling  the  globe  today  to 
parlicipatting  In  Amateur  Radio  activities  from  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  voiunteers  design,  build  and  launch  state-of-the-art  satelites  for  use 
by  Radio  Amateurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  people  about  space  and  Amateur  Radio,  Most  of  ail,  we  provide  our 
members  with  an  impressive  array  of  member  benefits  including: 

'  Operating  aides  such  as  discounted  tracking  software  and  land  lino  BBS. 

'  An  extensive  network  of  volunteers  to  provide  you  local  technical  assistance. 

*  The  AMSAT  Journal,  your  bi-monthly  periodical  devoted  to  the 

Amateur  Space  program. 

Ws  Fun!  Ws  Easy!  It^s  Exciting! 

JOIN  TODAY.  For  more  informal  ion,  call  or  write  for  your  free 
information  packet.  Or  send  your  dues  now,  check  or  charge:  $30  U.S., 
$36  Canada /Mexico,    $45  all  else,    ($15  towards    the  AMSAT  journaL) 


AMSAT,  P.  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062;  Fax:  (301)  608-3410 
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CIRCLE  110  ON  READER  SERVICE  CARP 


2FSCAN 
4fHEA0.4FSCAN 


$  5.m 

$12,00 


MOTMICOHACC: 

SFCASLE         $  9.0fl 

SPEAKER         $  7.00 

MICS  $10.00 

GE  EXEC  H:  1 38-155  MHz,  40  WAH.  DRAWER  UNIT  ONLV,  $45.00  EACH: 
WITH  ACC,  $115.00  EACH. 

GE  EXEC  Dj  42-50  MHz,  50  WATT,  DRAWER  U>4IT  QNlY,  $65.00  EACH; 
WITH  ACC.GFOUP;  Sit  0.00 

PORTABLES ,  STAN  DA  RD  H  J(-3O0 ,  ZCH AW.  1 32-  H4  M  HZ  $75.00  GACH  . 
50-MOT  MICORS  T74RTA 3SD3E ASPl  1  -ALL  ACC. ,  AS  IS  $1 65.00  EACH . 
SQ  StaDdsrd  Series,  300  Poftahte  wish  cnangera.  1 39-1 50  WHz  . , ,  $11 5,00 
MT  500  HB 1 50-1 60, 4f  TONE,  1  SETElEMEMTS,  AS  IS  t90.00 

CJUXOE  WRITE  FOR  CTTRRDU  FITTER. 

ALL  S^LES  ■  'G^SN'  DP  ■  'CEPTI F^  ED  FlJ  fJDS' '  SHI  PPED  BY  U  PS, 

C.W.  WOLFE  COMMUmCAnONS.  INC. 

Ill J  Central  Avenue 

Billings,  Monls^na  5$1(^ 

•  FAX  •FAX  •FAX* 
(406)252-0617 

•  TELEPHONE  •TELEPHONE  • 
(406)  252-9220 
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SPY  ON  THE  EARTH 


See  on  your  computer  screen  what  6  or 
more  U.S.,  Russian  and  Japanese  satel- 
lites see.  Make  money  many  ways.  Makes 
a  terrific  science  project-  We  manufacture 
and  sell  alt  the  equipment  you  need.  In 
business  since  1956. 

For  complete  details  dial  our  electronic 
bulletin  board  anytime.  300-2400  baud. 
Modem  configuration:  8  bits*  1  stop,  no 
parity:  {718)-740-3911.  Voice  SAM-tPM: 
(718H68-2720. 

Or  send  $20  for  fantastic  8  disk  program 
set  for  your  IBM-PC. 

Vanguard  Labs 

196-23  Jamaica  Ave.,  HolUs  NY  1 1423 


NOW— NO  CODE! 


The  Ham  Radio  Handbook  by  Don 

Stoner  gets  rave  reviews  as  the  best  train- 
ing aid  to  help  you  earn  the  no-code  ham 
license.  Over  200  pages,  packed  with  In- 
formation— all  the  test  questions,  correct 
answers  and  the  theory  behind  the  ques- 
tions. Only  $9.95  ($2.00  S&H). 


YOU  CAN  PASS  THE  CODELESS 

HAM  RADIO  TEST  AND  WE 

GUARANTEE  IT! 


It's  easy  and  fun  with  the  MARA  Educa- 
tion Package.  You  get  Don  Stoner's  Ham 
Radio  Handbook,  IBM  or  Macintosh  com- 
patible software  to  test  your  knowledge 
after  you  have  studied  the  book;  an  exten- 
sive list  of  Volunteer  Exanniners  you  can 
contact,  the  FCC  Rules  and  Regulations 
for  ham  radio,  a  copy  of  Amateur  Radio 
King  of  Hobbies,  plus  a  bonus  copy  of  our 
journal.  The  Amateur  Radio  Communica- 
tor, by  mail.  The  NARA  Education  Pack- 
age is  only  $29.95  for  the  IBM  or  $49.95 
for  the  Mac  version  {$3.00  S&H). 
Join  NARA  today  and  enjoy  the  exciting 
world  of  ham  radio  —  and  beginners  don't 
need  to  know  the  code!  A  one-year  NARA 
membership  &  subscription  to  The  Ama- 
teur Radio  Communicator  is  only  $1 0-00. 


CALL  US 
TODAY!! 


NARA 


MATIONAI  AMATEUR  RADIO  ASSOCIATION 


P.O.  Box  598,  Redmond,  WA  98073 

Orders  Only  1-800-GOT-2-HAM 

Inquiries  {206)  869-8052 
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Hams  ATS 
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Andy  MacAliister  WA5ZtB 
14714  Knightsway  Drive 
Houston  TX  77083 


Korean  Star  Rising 

\r\  late  July  a  new  amateur- radio 
satellite  is  scheduled  for  launch  from 
Kourou,  French  Guiana,  If  ait  goes 
well,  the  aateflite,  KITSAT-A,  will  be- 
come an  OSCAR  {Orbiting  Satellite 
Carrying  Amateur  Radto).  The  satellite 
builders  in  England  have  announced 
further  payioad  detaiis  since  the  brief 
system  description  presented  in  the 
April  1 992  "Hamsats"  column. 

The  University  of  Surrey  in  England 
teamed  up  with  the  Korean  Advanced 
Institute  of  Technology  (KAtST)  In 
1990  to  begin  a  joint  educational  effort 
to  build  a  salellite  adhering  to  the 
lARU  (International  Amateur  Radio 
Union)  definition  of  an  amateur-radio 
satellite.  The  project  has  progressed 
rapidly  through  the  cooperative  efforts 
of  the  experienced  UoSAT  engineers 
and  the  KAIST  student  engineers. 
KITSAT  offers  all  the  qualities  built  into 
UoSAT^OSCAR-14  and  22,  but  with 
some  new  and  exciting  features. 

Current  Tech  no  fogy 

KITS  AT- A  carries  a  packet  commu- 
nications  system  with  a  digital  store- 
and-forward  unit  like  its  predecessors < 
but  with  13  megabytes  of  memory. 
Due  to  the  availability  of  mature  high- 
speed communications  software,  KIT- 
SAT  will  go  to  orbit  ready  for  operation 
by  any  station  currently  active  via  U- 
0-22.  Over  the  more  populated  parts 
of  the  world,  U-0-22  has  been  full  to 
capacity  with  user  file  transfers.  The 
9600  bps  (bits-per-second)  format  of 


Amateur  Radio  Via  Satellite 


U-O-22  activity  has  performed  very 
well  and  will  be  continued  with  the 
new  satellite, 

Ll-O-22's  Earth  Imaging  System 
has  proved  quite  functional  and  popu- 
lar.  Pictures  of  the  Persian  Gulf  area 
during  the  Kuwait  war  cleariy  showed 
plumes  of  smoke  from  the  burning  oil- 
well  fires.  KITSAT  carries  a  similar 
camera  system.  The  basic  CCD 
(charge-coupled  device)  unit  has  a 
resolution  of  four  kilometers. 


KITSAT  Advances 

Higher  data  speeds  are  possible 
with  KITSAT  Although  the  main  sys- 
tem is  designed  for  9600  bps,  experi- 
ments are  planned  using  digital  signal 
processing  up  to  38,400  bps.  KITSAT 
Project  Manager  Jeff  Ward  G0/K8KA 
is  enthusiastic  about  the  incorporation 
of  very-high-speed  data  communica- 
tions through  an  amateur  satellite,  but 
is  most  intrigued  by  ttie  new  imaging 
equipment. 

One  of  the  most  exciting  additions 
to  KITSAT  is  a  second  CCD  camera 
with  a  telephoto  lens  assembly.  It  pro- 
vides up  lo  a  400  meter  resolution. 
This  level  of  definition  allows  identifi- 
cation of  man-made  structures  from 
space.  The  wide-angle  camera  can  be 
used  to  spot  areas  of  interest  while  the 
telephoto  system  can  zoom  in  on  the 
target  area, 

The  cameras  are  Just  one  part  of 
the  complete  Earth  Imaging  System 
(EIS).  Both  CCD  units  are  connected 
to  a  Transputer  Image  Processing  Ex- 
periment  (TIRE),  Manipulation  of  the 
Image  data  can  be  performed  in  ori^it 
prior  to  transmission  to  earth  without 
heavy  reliance  on  other  comput- 


ing resources  on  the  spacecraft. 

KITSAT  carries  a  Digital  Signal  Pro- 
cessing Experiment  to  be  used  for 
speech  synthesis,  store-and -forward 
voice  messages,  and  high-speed  data 
modulation  and  demodulation, 

Hamsat  satellite  telemetry  has 
been  sent  by  voice  synthesizers  listing 
numeric  sequences  for  over  a  decade, 
beginning  with  UoSAT-OSCAR-9. 
Simple  words  and  phrases  have  also 
been  possible.  The  KITSAT  system  is 
capable  of  multilingual  messages.  The 
speech  system  is  limited  only  by  the 
imagination  of  the  programmers. 

The  Korean  Amateur  Radio  League 
is  working  in  conjunction  with  KAIST 
to  develop  simple,  dedicated  hand- 
held receivers  for  KITSAT  reception. 
Plans  are  to  distribute  these  inexpen- 
sive 70cm  units  to  schools,  f^essages 
of  all  types  will  be  loaded  into  the 
satellite's  memory  for  broadcast  to 
amateur  radio  operators,  experi- 
menters and  educational  institutes. 

Other  experiments  with  the  voice 
message  forwarding  potential  of  the 
system  have  not  been  defined  but  will 
begin  when  the  satellite  is  in  orbit.  Re- 
al-time conversion  of  a  digital  uplink 
signaE  to  an  FtA  voice  downlink  for  re- 
peater style  operation  is  a  possibility. 

AMSAT-OSCAR-10  and  Fuji-OS- 
CAR-12  were  both  severely  affected 
by  radiation  damage.  Amateur-radio 
satellite  designers  are  increasingly  in- 
terested in  studies  of  the  effects  of  ra- 
diation on  all  types  on  electronic  cir- 
cuits. Radiation  detection  experiments 
have  been  flown  on  previous  amateur 
satellites,  but  at  low  altitudes. 

KITSAT  carries  a  Cosmic  Ray  Ex- 
periment (ORE)  to  measure  total  radi- 
ation dose  encountered  by  the  space- 
craft and  to  detect  highly-energetic 
cosmic  rays.  All  the  satellite's  onboard 
systems,  including  the  computers, 
power  systems,  memories  and  solar 
cells,  will  be  monitored. 

Phase-3-D,  the 
current  high-or- 


Photo  B.  The  KITSAT-A  logo 


Photo  A.  The  KITSAT-A  microsateilite  &nters  ther- 
maf-vacuum  testing  (5/i1/1992).  H.S.  Chang  re- 
moves the  lifting  iramB  as  H.S.  Kim  looks  on.  Photo 
by  J.  W.  Ward  GQ/KSKA. 


Table  1 .  KJTSAT-A  Frequency  Chart 
UPLINKS:  145-850  MHz        Primary  access  channel 

1 45.900  MHz        Secondary  access  channel 
DOWNLINK:      435.175  MHz 


bit  satellite  under  constmction,  will  en- 
counter radiation  levels  similar  to 
those  seen  by  KITSAT  Information  ob- 
tained from  the  KITSAT  measure- 
ments will  be  extremely  useful  to 
Phase-3-0  designers.  Data  formats 
will  be  available  from  the  KARL, 
KAIST  and  the  University  of  Surrey  via 
AMSAT-UK. 

The  primary  payioad  traveling  with 
KITSAT  is  an  oceanographic  satellite^ 
Topex/Pose/don.  A  microsateliite^  880- 
T  will  also  go  up  on  the  same  late-July 
flight  of  Ariane  V-52,  The  anticipated 
oriDit  is  circular  with  an  attitude  of  1330 
kilometers  and  a  66-degree  inclina- 
tion. No  other  OSCAR  has  been 
placed  in  such  an  orbit. 

The  inclination,  or  angle  of  the  or- 
bital plane  with  respect  to  the  equato- 
rial plane  (equator),  for  KITSAT  is  not 
as  high  as  other  low-earth-orbit  ham- 
sats.  Most  are  in  polar  orbits  with  incli- 
nations of  at  least  80  degrees  (90  de- 
grees would  be  directly  over  the 
poles),  KITSAT's  incilnation  is  also  not 
as  low  as  a  high-inclination  shuttle  or- 
bit (typically  57  degrees).  The  result  of 
the  66-degree  inclination  will  be  no- 
ticed by  those  in  high  latitudes  since 
the  orbit  will  have  characteristics  simi- 
lar to  the  shuttle,  but  at  a  much  higher 
elevation. 

An  aititude  of  1330  kilometers  is 
similar  to  that  of  AMSAT-OSCAR-7, 
which  is  currently  circling  the  earth 
near  1460  kilometers.  For  those  who 
were  active  via  A-O-7  in  the  70s,  an- 
tenna pointing  was  relatively  easy  and 
passes  fasted  long  enough  to  make 
several  contacts.  DX  was  even  possi- 
ble from  south  Texas  to  parts  of  West- 
ern Europe.  RS-10/11  is  near  1,000 
Kilometers,  while  the  current  microsats 
and  UoSAT-OSCAR-11  are  even  low- 
er. KITSAPs  orbit  will  provide  users 
with  longer  access  times  and  slower 
apparent  Doppler-shift-to-signal  fre- 
quencies. 

Communications  Via  KITS  AT 

Opemtion  via  KITSAT  will  be  easy 
for  those  already  on  U-0-22.  The 
satellite's  frequencies  are  shown  in 
Table  1-  KITSAT  transmits  and  re- 
ceives 9600  bps  FSK  using  the  AX,25 
protocol.  The  programs  currently  avail- 
able of  U-O-22  access  will  allow 
telemetry  files,  experiment  data,  pic- 
ture files  from  the  cameras  and  user- 
uploaded  files  and  messages  to  be 
downloaded. 

Sources  at  the  University  of  Surrey 
anticipate  that  95  percent  of  the  satel- 
lite's operating  lime  will  be  devoted  to 
normal  9600  bps  communications. 
The  rest  of  the  time  will  be  used  for 
experiments  with  voice,  higher-speed 
data  and  other  DSP  activities. 

KAtST  earth  station  HL0ENJ  in 
South  Korea  will  manage  KITSATs 
activities,  while  the  University  of  Sur- 
rey in  England  will  provide  advice  as 
needed.  Current  plans  focus  on  oper- 
ating KITSAT  as  a  satellite  dedicated 
to  the  amateur  radio  satellite  service. 
Exciting  times  are  on  the  horizon  for 
the  first  hamsat  sponsored  by  South 
Korea. 
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Homing  in 


Number  15  on  your  Feedback  card 


Radio  Direction  Finding 


Joe  MoelL  RE,,  K0OV 
PO  Box  2503 
Fiilierton  CA  92633 


ihe  Ukraine  and  central  Russia.  Be- 
sides, your  hosts  will  be  taking  good 
care  of  you. 

"It  was  afmost  amusing  the  way  we 
were  guarded  and  herded  on  our  last 
trip,"  John  says.  "There's  always  the 
risk  of  some  sleazy  guy  sliding  up  to 
you  on  the  street  and  saying,  Do  you 
want  to  buy  some  rubles?*  Bui  you 
can  see  him  coming  half  a  block  away. 
As  one  would  start  to  approach,  about 
six  very  loud  Russian  hams  would  be 
between  me  and  him,  and  he  would 
be  gone/  Instead  of  the  tourist  hotels, 
RDFers  are  invited  to  stay  in  Ukrainian 
hams'  homes,  Vou  won't  be  sampling 
night  life  in  the  evening.  Instead,  you 
will  probably  be  at  someone's  ham 
station,  working  the  world. 

"Lvov  is  a  very  European  city,  40 
miles  from  the  Polish  border,"  John 
says.  "The  best  way  to  get  there  is  to 
fly  to  Moscow,  then  take  the  overnight 
train  for  the  700- mile  trip  to  Lvov.  Trav- 
el on  the  train  is  an  absolute  joy.  You 
see  the  countryside  from  European 
style  coaches  with  tables  and  a  ma- 
tronly old  lady  who  insists  that  you 
drink  all  the  tea  you  can.  The  people 
are  as  warm  and  sharing  as  any  I 
have  ever  known." 

Soviet  hams  are  just  as  innovative 
as  hams  anywhere  efse,  but  they  lack 
many  of  the  resources  we  take  for 
granted.  If  you  think  getting  parts  for 
your  do-it-yourself  ham  gizmos  is 
hard,  imagine  the  plight  of  hams  in  for- 
me  r  I  ron-cu  rta  i  n  co  untries . 

John  tells  of  his  experiences  on  the 
train,  meeting  foxhunt  or- 
ganizer Igor  Shewchuk 
UB5SBD.  'He  brought 
some  hand-built  foxes 
that  he  was  working  on, 
which  also  did  the  scor- 
ing and  offloaded  via  2 
meters  all  of  the  competi- 
tors' check-in  times  (Pho- 
to A),  It  had  an  optical 
reader  and  he  was  hand- 
manufacturing  all  the  little 
optical  cards.  He  wanted 
me  to  look  at  11^  suggest 
some  changes  and  see  if 
I  could  get  him  some 
parts,"  Time  is  getting 
short  to  make  arrange- 
ments for  this  event. 
UB5SBD  says,  "Vou 
Americans  don't  have  to 
send  your  champions. 
We'd  love  to  show  it  to 
anyone  who  is  interest- 
ed." 

If  you  think  you're 
ready  for  a  world-class 
Photo  A.  Igor  She wchuk  UB5SBD  sho ws  off  his  com-  foxhunt,  and  you  think 
puter-controlled  fox- box  on  the  train  ride  to  Lvov,  you  would  make  a  good 
HunlBfs  check  in  by  inserting  an  opticsti  card  into  a  ham  ambassador,  write 
reader,  which  records  competitors^  times  and  trans-  to  N01SL  at  191 64-1 47th 
mits  this  data  via  radio  iink  to  the  judges.  (Photo  by  Street  NW,  Elk  River  MN 
N0I5L}  55330. 
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RDF  Opportunities  Abroad 
end  at  Home 

Enhancing  International  good  will 
and  advancing  communications  and 
technical  skills  are  two  of  the  five  pur- 
poses of  amateur  radio.  We  all  know 
that  because  it  says  so  in  the  begin- 
ning of  FCC  Part  97.  Radio  Direction 
Finding  (RDF)  competitions  are  a  per- 
fect way  for  hams  to  do  both  and  have 
a  barrel  of  fun  at  the  same  time. 

As  I  write  this,  It  has  been  a  month 
since  this  column  broke  the  news  of 
an  invitation  for  U-S,  foxhuniers  to  par- 
ticipate in  the  Ukrainian  RDF  Champi- 
onships in  September  (see  "Homing 
In"  for  April  1992).  I  am  astonished  at 
the  small  response  so  far 

John  Douglas  N0tSU  Technical  Di- 
rector of  the  Foundation  for  Amateur 
International  Radio  Services  (FAIRS), 
reports  only  a  trickle  of  inquiries  so  far. 
One  of  the  respondents  is  of  Ukrainian 
descent.  Intrigued  with  the  program 
mostly  because  of  the  opportunity  to 
visit  his  homeland. 

Why  haveni  hams  jumped  at  the 
chance  to  take  part  in  an  adventure 
like  this?  John  suspects  that  some 
may  fear  the  political  situation  in  that 
par!  of  the  worid.  He  points  out  that 
unrest  is  severe  in  Armenia.  Georgia, 
Moldavia,  and  Azerbaijan,  but  not  in 


Photo  B.  Radio  foxhunting  has  iong  been  a  popular  children's  sport  in  Europe 
and  Asia,  but  nowhere  more  than  in  the  former  Soviet  Union,  where  it  was  span* 
sored  by  the  miiitary  and  taught  in  the  schools. 


East  and  West — Different  Styles 

It  is  clear  to  me  that  there  would  be 
more  interest  in  the  Lvov  opportunity  if 
there  were  more  similarity  between 
RDF  contesting  in  the  USA  and  fox- 
hunting in  the  rest  of  the  world,  Euro- 
pean and  As^an  hunts  are  all  on  foot, 
with  multiple  transmitters  on  a  course 
that  covers  several  kilometers.  Unless 
you  are  in  great  physical  condition, 
youYe  doomed  to  an  embarrassing 
rear-guard  finish  in  these  sprints. 

While  there  are  several  age  cate- 
gories, international  foxhunting  is  pri- 
marily a  sport  for  young  boys  and  girls 
[Photo  B),  The  primary  purpose  is  to 
teach  and  reward  physical  conditioning 
and  orienteering  skills,  with  radlo/elec- 
tronics  proficiency  as  a  secondary  as- 
pect The  vast  majority  of  European 
contestants  are  not  licensed  hams. 

Here  in  the  USA,  hams  don't  think 
of  transmitter  chasing  as  a  body  build- 
ing activity.  We  go  T-hunting  for  a  so- 
cial experience  or  for  a  technical  chal- 
lenge. Unlike  elsewhere  in  the  wo  rid, 
we  have  the  additional  freedom  to  use 
our  RDF  skills  for  self-pol icing  or  to  aid 
in  volunteer  search  and  rescue.  It  is  an 
activity  for  ham  clubs,  not  youth 
groups. 

By  not  having  the  opportunity  to 
participate  in  radiosports,  young  peo- 
ple in  the  USA  are  missing  out  on  a 
good  thing.  Over  the  years,  other  inter- 
national sports  (like  soccer)  have 
found  their  way  into  our  schools,  SO 
why  not  foxhunting? 

Perhaps  some  of  you  readers  are  In 
a  position  to  help  make  this  happen.  If 
you  are  a  teacher  who  is  including  ham 
radio  In  your  curriculum  (Bless  you!), 
consider  adding  foxhunting  to  the  ac- 
tivities. No  more  classroom  time  avail- 
able? How  about  putting  it  into  your 
school's  physical  education  program?  I 
would  have  enjoyed  foxhunting  more 


than  any  other  activity  we  did  in  phys. 
ed.  when  I  was  a  kid. 

Are  you  into  orienteering?  There 
are  so  many  similarities  that  orienteers 
should  feel  right  at  home  on  a  foxhunt 
course.  Td  like  to  hear  from  people 
who  can  tell  me  how  to  get  orienteers 
and  foxhunters  together. 

N0ISL  would  like  to  see  two-way 
exchanges  with  UA-land  foxhunters. 
"We  could  invite  a  young  Russian  or 
Ukrainian  here  with  his  RDF  gear  and 
have  him  teach  it  to  clubs  or  interested 
groups,"  he  says.  'If  three  ham  clubs 
picked  up  the  cost  of  getting  one  here, 
and  split  the  housing  for  a  couple  of 
days  each,  we're  talking  about  a  very 
snrtall  budget 

What  are  your  thoughts?  Write  me 
at  the  address  above.  I  try  to  answer 
the  mail  promptly,  (Hint:  Letters  in- 
cluding self-addressed  stamped  en- 
velopes go  to  the  top  of  the  piten)  You 
can  also  catch  me  on  CompuServe 
(75236,2165)  or  Internet  (JoeMoell 
@  cup. porta  I.  com). 

Turning  to  Technical  Topics  . . . 

At  the  end  of  a  mobile  T-hunt,  you 
often  have  to  get  out  of  your  car  and 
beat  the  bushes.  That  part  of  the  hunt 
Is  called  the  "sniff."  Sniffing  your  way 
to  a  concealed  146  IVlHz  transmitter  is 
tricky  if  all  you  have  is  a  2  meter  hand- 
held rig- 

The  "body  shield"  sniffing  technique 
loses  its  effectiveness  as  you  ap- 
proach a  high-powered  T  because  you 
can't  attenuate  the  signal  enough  to 
determine  direction  and  level  changes. 
You  can  try  tuning  5  or  10  kHz  off  fre- 
quency to  knock  down  the  signal,  but 
the  effectiveness  of  that  ploy  depends 
greatly  on  the  modulation  characteris- 
tics of  the  fox's  signal. 

You  can  build  special  sniffing  gear, 
such  as  field -strength  meters  and  du- 


Phoio  C.  Quads  for  440  MHz  are  compact  and  highly  difectional.  This  is  a  com- 
mercial model  made  by  Alabama  Amateur  £fecfmnics,  modified  for  mast  connec- 
lion  at  the  center  of  gravity,  with  a  ferrite  bafun  added. 


al-antenna  RDF  sets.  But  the  hand- 
held would  be  good  enough  if  you 
could  just  get  the  hider  to  reduce  pow- 
er by  60  dB  as  you  get  within  striking 
range.  1^  you  have  a  dual-band  (2  me- 
ter and  70  centimeter)  HT,  you  can  get 
the  same  effect  by  sniffing  the  third 
harmonic. 

FCC  rule  97.307(e)  limits  the  allow- 
able harmonic  power  of  2  meter  trans- 
mitters. If  the  hidden  T  runs  less  than 
25  watts ^  each  harmonic  may  not  ex- 
ceed 25  microwatts.  Jf  you  thinK  that's 
too  puny  for  sniffing,  think  again. 

''Every  2  meter  transmitter  I've 
hunted  has  put  out  enough  third  har- 
nranic  to  make  it  sniff  able  once  I'm  in 
walking  range/  says  lUartin  Hasa 
KB6MAH,  who  has  used  this  trick  for 
some  time. 

Mot  only  does  switching  to  the  third 
harmonic  give  you  instant  attenuation, 
it  also  allows  you  to  use  a  smatter, 
highly  directional  antenna  for  the  sniff. 
Elements  on  a  70cm  quad  are  onEy  6- 
1/2  inches  on  a  side.  The  quad  shown 
in  Photo  C  has  a  boom  length  of  21 
inches.  You  can  carry  it  with  the  at- 
tached mast  as  shown,  or  eliminate 
the  mas!  and  just  hold  it  by  the  rear  of 
the  t>oom. 

Many  scanners  receive  the  70cm 
band,  but  most  don't  have  S-meters, 
so  it's  harder  to  get  good  bearings 
wilh  them.  A  dual-bard  NT  modified 
for  extended  receiver  frequency  range 
(to  go  below  440  MHz  when  the  T- 
hunt  is  on  146.665  or  below)  is  Ideal. 

{Here  is  an  'electronic  countermea- 
sures"  hint  for  hiders:  If  you  think 
hunters  will  be  sniffing  on  your  third 
harmonic,  use  the  maximum  legal  lev- 
el of  deviation.  If  you  run  +/-  5  kHz  de- 
viation on  2  meters^  your  70cm  har- 
monic will  deviate  +/-  15  kHz,  exceed- 
ing the  passband  width  of  most  UHF 
receivers.  They  will  still  be  able  lo  hunt 
you,  but  it  will  be  more  difficult.) 

Pattern  Perfection 

Quads  for  70cm  are  an  easy  home- 
brew project,  or  you  can  buy  one 
ready  to  go.  Not  only  are  they  fine  for 
harmonic  sniffing,  but  they  are  used  in 


my  area  for  mobile  hunts  on  446  MHz 
FM. 

Note  in  the  photo  the  non- metallic 
(PVC  pipe)  mast  and  tee  couplings  I 
use  to  presen/e  the  quad's  directional 
pattern.  There  are  two  tee  fittings  fas- 
tened to  the  boom,  one  for  vertical  po- 
larization and  the  other  for  horizontal. 
The  hider  is  allowed  to  use  either  po- 
larization, so  qutck  changing  is  impor- 
tant. 

The  directional  pattern  of  a  quad  is 
never  perfect.  Unwanted  side  lobes 
and  back  lobes  can  show  up  for  a 
number  of  reasons.  One  common 
cause  is  signal  pickup  by  the  shield  of 
the  teed  line.  A  balun  at  the  feed  point 
eliminates  the  problem,  but  typical 
sleeve  baiuns,  called  "bazookas,"  are 
frequency-sensitive  and  their  dimen- 
sions are  critical  at  UHF, 

I  solved  a  pesky  srdelobe  problem 
on  this  quad  by  using  ferrite  beads  as 
a  choke  balun.  It  takes  two  dozen 
beads  (4-1/2  inch  balun)  to  insure  that 
all  outSfde  shield  RF  currents  are  at- 
tenuated to  insignificant  levels.  You 
can  use  this  trick  on  any  VHP  or  UHF 
beam,  but  be  sure  to  pick  the  right  fer- 
rite material. 

At  2  meters,  #43  beads  (part  num- 
ber  FB-43''2401)  are  optimum.  That 
mix  is  usable  from  6  meters  well  into 
the  UHF  range.  A  better  material  for 
use  above  400  MH2  would  be  #64,  but 
#64  beads  of  this  size  are  not  avail- 
able. 

Cut  the  coax  jacket  back  and  slip 
the  beads  over  the  shield  braid  before 
installing  the  end  connector.  The  inner 
diameter  of  the  beads  (0.197  inch)  is 
too  small  to  put  them  over  the  jacket. 
Put  tape  or  shrink  sleeving  over  the 
whoie  balun  if  you  like,  but  don't  worry 
about  shorting  anything  with  the 
beads.  Ferrltes  for  these  frequencies 
are  non-conductive. 

My  source  for  beads  is  Ami  don  As- 
sociates, PO  Box  956,  Torrance  CA 
90508;  (310)  763-5770.  The  cost  is 
$4,50  per  dozen  or  $16  per  hundred. 
There  is  no  minimum  order  quantity, 
but  Am; don  charges  at  least  $4  per  or- 
der  for  shipping  and  handling. 
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An  Antenna  for  limited  space 
that  doesn't  limit  my  ability? 

Y^S...tlie  answer  is  GAP^ 
revolutionaff*y  new  Eagle. 
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ANTTIiNA  PflftDUCTS 


If  youYe  looking  for  arr  antenna  that 
can  outperform  the  others  and  give 
you  ttie  edge,  you're  looking  for  a 
GAP.  The  Eagle  DX-VI  isttie  newest 
offering  from  the  people  who  revolu- 
tionjzed  antenna  design,  eliminated 
earth  loss  and  put  your  power 
where  jt  counts,  Ttie  new  Eagle 
answers  your  toughest  demands  — 
for  optimum  efficiency  in  tight 
places.  Ground,  pole,  roof  or  tower 
mount.  Put  it  up.  Turn  it  oa  No  tun- 
ing. No  frustratioa  GAP  delivers 
everything  but  the  hassles.  And  — 
GAP  delivers  at  a  fraction  of  the  cost 
of  the  "so-called"  competition. 

The  Eagle  DX-VI 

4(kn  2am  ^7m  tS«ni  l^nr  lOm 

$239 

,    plus  stiEDping 


60lDBIdg.  B 
N.  Old  Dim  Hwy. 
V&ro  Beach,  FL  32967 

(407)  778-3728 
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Monster  ATV  Rockets 

Just  north  of  Edwards  Air  Force 
Base  En  tJie  Mojave  Desert,  I  cruised 
along  the  edge  of  a  large  dry  lake  bed. 
At  the  end  of  a  little'travelled  dirt  road, 
I  drove  past  the  irquid  fuel  rocket  en- 
gine test  stand  and  parked  next  to  a 
Quonset  hut  where  a  number  of  folks 
were  asserntiling  the  solid  fuel  rocket, 

A  NASA  experiment  in  progress? 
Nope  , , ,  I  had  just  arrived  at  the  "Mis- 
sile Test  Area''  for  the  Reaction  Re- 
search Society.  Tlils  group  consists  of 
a  number  of  experimental  rocketeers 
who  meet  periodica Ify  in  tl^e  desert  to 
test  out  their  new  creations.  We're  def- 
initely not  talking  about  your  typical 
hobby  store  vartety  of  model  rocket — 
some  of  their  rockets  are  what  I  would 
consider  full-scale! 

Ttre  ATV  Rocket 

Inside  the  Quonset  hut.  Bruce 
Markle  of  San  Diego  was  busy  assem- 
blng  his  6-foot-tall  soiid-fuel  rocket. 
Bruce's  rocket  had  a  very  intriguing 
taii-fin  assembly.  To  slabifize  the  rock- 
et from  roiling  during  the  flight,  he  had 
"rolierons"  mounted  in  two  oi  the  fins. 
Sfmilar  to  the  devices  used  in 
Sidewinder  missiles,  each  rolleron 
consisted  of  a  2-3/4"  mtlling  wheel 
(available  from  machine  tool  shops) 
which  was  rnounted  vertically  within  a 
hinged  surface  In  two  of  the  tail  fins. 
The  edge  of  each  wheel  is  grooved  in 
much  the  same  way  as  a  water  wheel. 
This  ai Sowed  Bruce  to  spin  up  each 
rolleron  with  compressed  air  to  several 
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thousand  RPM  before  liftoff.  En  addi- 
tion, the  rolierons  would  continue  spin- 
ning as  the  rocket  flew  through  the  air 
at  high  speeds.  During  fJight^  if  the 
rocket  attempted  to  roll,  the  rolleron-fit- 
ted  fin  would  compensate  due  to  gyro- 
scopic action. 

In  addition.  Bruce  could  move  the 
other  two  fins  {acting  as  one  surface) 
via  R/C  control  to  actually  steer  the 
rocket  during  the  flight. 

Since  Bruce^s  rocket  was  over  4'^  in 
diameter  with  a  large  pay  load  compart- 
ment, and  since  it  was  so  incredibly 
stable,  il  seemed  to  be  the  logical  vehi- 
cle for  some  five  ATV  experiments! 

Mike  i-tenkoski  KC6CCC  teamed  up 
with  Bruce  and  built  a  very  compact  6- 
watt  ATV  transmitter/camera  package 
designed  to  fit  snugly  within  the  rocket. 
The  payload  consisted  of  a  PC  Electron- 
ics ATVM-70  micro- ATV  transmitter  (see 
the  July  '91  issue  of  73,  page  9)^  a  6- 
watt  amplifier  brick  and  a  miniature  B/W 
TV  camera  (similar  to  the  Micro  Video 
Products  OC-102  or  the  6BC  CCD- 
100),  Mike  mounted  everything  in  a  Bud 
box  and  PC  board  material  reinforced 
with  brass  strips.  IVtike's  package  was 
so  well  made,  it  looked  like  you  could 
drive  a  truck  over  it  with  no  ill  effects! 

Just  outside  of  the  camera  porthole, 
a  small  mirror  was  epoxied  in  pi  ace  to 
direct  the  camera  view  towards  the 
ground  to  see  the  spectacular  lifoff. 
Right  above  the  mirror,  a  half-wave 
dipote  was  mounted  for  the  434  MHz 
ATV  downlink.  The  "V"  shape  of  the 
dtpole  helped  make  it  more  aerody- 
namic and  aEso  improved  the 
impedance  match. 

A  Spectacular  Liftoff 

Just  prior  to  liftoff,  two  jets  of  com- 


Photo  A.  Bruce  Markle  readies  his  R/V-canuolied,  ATV  model  rocket  tor  f tight 


pressed  air  spun  up  the  rolierons  to 
several  thousand  RPM.  As  we  all  kept 
our  distance,  the  fire  command  was  is- 
sued and,  in  an  impressive  display  of 
smoke  and  flame,  the  rocket  raced  for 
the  sky.  Inside  the  hut,  we  could  all 
ride  along  with  the  rocket  by  watching 
the  ATV  downlink.  With  the  higtvpower 
ATV  tranamttter  we  received  absolute- 
ly P-5  snow-free  images  throughout 
the  flight.  The  rocket  made  it  up  to 


about  1200  feet  fn  Just  a  few  seconds- 
The  rolierons  worthed  amazingly  well, 
absolutely  NO  spinning  was  observed 
in  the  video  downlink,  just  a  beautiful- 
ly stable  view  of  the  desert  floor  dis- 
appearing below. 

Splat! 

As  the  parachute  ejected,  disaster 
struck!  The  elastic  shock  chord  con- 


Photo  B.  Liftoff  of  the  ATV  rocket. 
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Photo  C.  The  "landing. "  The  ATV  package  mira- 
cousty  survives  the  impact  amidst  the  remair\s  of 
the  rocket. 


Photo  D.  t^ike  t-tenkoski  KC6C0C  (designer  of  the 
ATV  package)  puHs  the  ATV  payload  out  of  the  rub- 
bfe  and  is  amazed  to  find  it  In  perfect  working  orderi 
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Photo  E.  tndivitiuai  nx^ef  sectfcms^  Th0  ATV  packagB  (s^wn  in  the  foreground 
next  to  the  fockei  engine)  was  mounted  just  below  the  nose  cone  section. 


necting  the  parachute  to  the  body  of 
the  roc*tet  snapped  in  two  and  ihe 
fockel  (with  ATV  paytoad)  plummeted 
fapidJy  to  the  ground  below.  W©  all 
watched  in  stunned  silence  as  the 


rocket  hit  the  ground  WFth  a  sickening 
'*wtiufnp'  just  100  feet  from  tiie  hut 

As  the  dust  settled.  aJi  that  re- 
mamed  of  the  rocket  was  the  tail-f^n 
assembly  and  a  large  pile  of  twisted 


t^j^m^^ 


£I9i 


im^ 


Photo  E  Chse-up  view  of  the  smafi  mirror  which  directed  the  CBrrtem  view  to* 
wards  the  ground.  The  ATV  ttEnswit  antenna  consisted  of  an  inverted-V  style 
{Mpote  located  just  adove  tf)e  mx/ror. 


Rgum  1.  Diagram  of  David  Crisaifl's  liquid  fuel  rocket  wt\ich  will  take  ATV  to  over 
200,000  feet  this  falL 


rubble.  We  ail  wondered  if  any  recog- 
nizable pieces  of  the  ATV  payload 
couid  bB  found.  After  digging  around  a 
bit,  we  found  a  few  shands  of  eEectron- 
Ic  components:  a  bit  of  a  resistor,  a 
partial  capacitor  and  a  couple  of  rub- 
ber buttons.  It  turned  out  to  be  all  that 
was  feft  of  a  Radio  Shack  timet  At  ihe 
bottom  of  the  pile  we  were  astonished 
to  find  the  sfighlly  bent,  but  completely 
intact  ATV  package.  We  were  even 
more  amazed  when  Mike  KC6CCC 
applied  power  to  the  transmitter  and 
we  were  treated  with  a  perfect  picture. 
It  takes  a  REAL  licking  and  keeps  on 
licking  J  We  estimated  that  the  rocket 
had  hit  the  ground  going  over  150 
mph  and  produced  over  lOOO  Gs  on 
the  package  during  Ihe  inipact. 

Futyre  Flights 

Bruce  Markfe's  rocket  was  a  scale 
model  of  a  liquid-fueled  rocket  that 
David  Crisalli  is  currently  building.  In 
fact,  this  flight  was  a  test  to  see  how 
the  guidance  system  and  the  ATV 
payload  perfonned  in  order  to  prepare 
lor  Ihe  fnega-f light  later  this  fall. 

David  Cfisalti's  liquid  fyel  rocket 
nrlf  stand  just  tirxfer  20  feet  high,  wiD 
be  12,5^  in  diameter,  and  will  weigh 
in  at  380  pounds  (see  Rgune  l).  Using 
a  mixture  of  kerosene  and  liquid  oxy- 
gen, the  engine  can  produce  1.000 
pounds  of  thrust  for  upwards  of  45 
seconds.  Davkj  hopes  to  reach  a  top 
altitude  of  over  200.000  feet  wFth  this 
flight  (currently  scheduled  for  early 
fall).  He  is  hoping  to  gain  permission 


to  fly  out  of  the  WhJte  Sands.  New 
Me3ck:o,  area. 

This  rocket  will  have  a  fairly  large 
payfoad  area.  Cun^enf  plans  are  to  ffy 
the  6-watt  ATV  package  with  a  S/W 
camera  (and  possibly  a  color  cam- 
corder) and  a  2  meter  telemetry  down- 
link. The  llne-of-sight  range  at  tfiis  alti- 
tude wifl  exceed  550  miles.  David  has 
room  for  some  additional  payloads 
and  would  be  happy  to  fly  other  pack- 
ages as  space  pennits. 

This  flight  shoutd  provide  us  with 
some  very  spectacular  ATV  footage 
during  its  trip  lo  the  very  edge  of 
space. 

Jotn  in  the  Fun 

It  you  would  like  more  infomiation 
about  the  Reaction  Research  Soci- 
ety's activities,  you  can  write  to  them 
at  the  following  address  (they  also  of- 
fer  a  newsletter):  Reaction  Research 
Society,  RO.  Box  90306,  World  Way 
Postal  Center,  Los  Angeles  CA  90009. 
For  more  information  about  the  liquid 
fuel  rocket  you  can  contact  Oavrd 
Crisdili,  3439  HlafTTlin  Ave,  Simi  Valley 
CA  93063.  To  leam  more  about  the 
scale  rrxxlel  version  slK^wn  in  Hits  col- 
umn you  can  write  to  Bruce  Markte, 
5944  Poitot^elo  Court,  San  Diego  CA 
92124. 

For  those  of  you  interested  in  build- 
ing large  rockets.  Ihe  re  Is  a  publication 
called  "High-Power  Rocketry"  put  out 
by  the  Tripoli  Rocketry  Association. 
Inc-*  P.O.  Box  40475,  St,  Petersburg 
FL  37743-0475. 
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SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  irom  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
nnilting  weather  radar  during  significant  storms.  If  it  is 
being  done  in  your  area  on  70  CM  -  check  page  41 3  in 
the  91-92  ARRL  Repeater  Directory  or  call  us,  ATV  re- 
peaters are  springing  up  all  over  -  all  you  need  is  one  of 
the  TVC-4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2.  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.  In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers.  We  ship  most  items  within  24  hours  after  you  call, 

(818)  447*4565  m-l  eam-5^30pm  psi.        Visa,  MC,  COD 

P.C.  ELECTRONICS  Tom{W60RG) 

2522-WG  Paxson  Ln  Arcadia  CA  91007     Maryann  (WB6YSS) 
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8,000  Channels  for  the  Ramsey 
FX'146 

Se€  tfie  alx>ve  afticte  m  itie  June  "93  is- 
sue of  73.  page  lO.  Althoijgfi  the  PC  boani 
foil  patlern  and  the  parts  placement  dia- 
gram  are  co^ect  as  shown,  the  schematic 
{fiagrafn  (Figure  1)  Ivas  ttiree  errors.  The 
"4flPr*  and  the  "HPT'  lines  are  re- 
versed m  ttie  schematic  aiid  the  value  of 
the  capacitor  attached  lo  tht  Vcc  lead  m 
the  bottom  EPROM  should  be  changed 
Irom  a  O-t  \if  valm  Id  10  jiF  In  addition, 
the  pmgrmm  to  detemiine  the  EPROM  Ire- 
quency  seiect  data  is  missing  the  'divide 
by"  symbois  in  lines  70  and  90.  Also,  the 
values  in  lines  100,  110  and  120  have 
been  changed  in  the  new  vetsbn,  Se&  the 
figure  tor  the  correct  program.  Tliis  pro- 


gram is  also  available  from  the  73  BBS 
at  (603)  924-9343  under  the  filename 
"FX146M0D.BAS."  Cecil  A,  Moore 
KG78K 


AskKaboom 

In  ftie  June  "92  'Ask  KalXKMTT  ooturmi 
the  following  sentence  was  inadvertanify 
changed:  itrstead  of  sefiding  the  same 
byte  over  and  over,  ffte  deita  modulator 
sifTif^y  sends  ft  once:  snatog  with  a  code 
tetfing  the  demodutator  how  many  times  it 
is  to  repeaC  The  sentence  should  read: 
"Instead  of  ser^drng  ttta  samo  hyte  over 
endovef,  Uie  deita  moduiator  simply  sends 
it  once,  along  with  a  code  telling  the  de- 
moduiator  how  many  times  It  1$  to  repeat: " 

Michael  SeierKBWtyt 


The  BASIC  program  for  obtaining  the  HEX  address  and  HEX  memory 
contents  for  the  two  EP ROMs  Is  listed  below: 

10  FOR  K%  =  700D  TO  9000 
20  F  «  {20*ir%> 

30  rF=:(r-i40oao!]7iC'S*rr*=rr 

40   I3¥T*=FrFl   MOD    10  :  rFF*«ITr%V10« 

50  Tfr*=fFF*  MOO  iorrrj-%=rrr*MD 

^0  srrtN=FETi  MOD   lO;rrFi=rrT*\lO 

70  «iP«*OFF*\2+TFF%*S+lirS-t*i2a+rrf**20ie 

aO    PIJ3i&T&%^l9%   HOD   25fi 

IQO  IF  F>=14S100!    TflZH  IF  F'CltSSQOi    TBSN  PBEUOAI^PBDATAI+lSi 

110  IF  F>-14efiOa*    TttEK    IF  F<li7&0a' 

3.20  IF  F>=1410e0!    TSX»   IF  F<1*7400' 

110  P&DfT    "TWMQ*^     "MBI&ltl'* ,     ""PBTt*  ABA",     "H^^^   WTTE" ,     "LOW   BTTt" 

liO  FSLEBT  F,V4M,nSCJ(ADfti)<'H'',  KEX9  4PHDA£A%)''fi-,a£X$(t»UUiTAl}  ^a'^itlUJt? 

150  IF   IWK^T*^-*  TttMS  Gmo   150 

ISD  HEXT    H\ 

170  £30  


XBBi  paDJtrA%=paDik7jii+44 


Figure.  The  updated  progmm  to  determine  EPROM  trequency  s^ect  datB  far  the 
RAMSEY  FX- 146  modification^ 


HAVE 


fW-100  IN-WALL  CAMERA 
INSTALLS  IN  ANY  SiNGLE 
GANG  ELECTRICAL  BOX* 


SHATTEfiED 

THE  PRICE  BARRIER! 

THEY  HAVE  ALWAYS  BEEN  GREAT  CAMERAS, 
NOW  THEY  HAVE  GREAT  PRICES,  ALSO! 


SD-100    SMOKE  DET  CAMEFtA 

CAMERA  IS  BUILT  iNTO 

A  REAL  SAOCE  DETECTOR? 


SW100    SURFACE  CAMEFIA 
CAN  BE  MOUNTED 
ON  ANY  SURFACE 


CAMERA  HAS  UNIQUE  1/4-20 

MOUNT  THAT  ALLOWS  IT  TO  BE 

MOUIMTED  FROM  ANY  SIDE. 


THE  CCD-1  GO 
FAMILY 

MINIATURE  CCD 

CAMERAS  THAT 

ELECTRONICALLY 

COMPENSATE  FOR  ALL 

LIGHT  CONDITIONS! 


PRICES 

TOO 

LOW 

TO 

PUBLISH! 


iS-tOO    SPEAKER  CAMERA 
AN  OPERATiNu  ^rt^t^i-H 


Also 


Lens' 


NO  AUTO  IRIS  LENS  NEEDED  -  USES  VARIABLE 

HIGH  SPEED  ELECTRONIC  SHUTTER! 

ALL  CAMERAS  COME  STANDARD  WITH  A 

BUILT  IN  4MM  F1.4  WIDE  ANGLE  LENSl 


CCTV  CORP 


CEMOO    DOOR  CAMERA 
mSTALLS  IN  ANY  DOOR' 


315  HUDSON  STREET,  NEW  YORK,  NY  10013 
212^9a9-4433  •  800-221-2240  •  FAX  212-463-9758  •  TELEX  426471 


PC-»00    RCTURE  CAMERA 
BUILT  /JVrO  A  PfCTURB 


Cmtil.  123  Oft  ftEADER  SERVtC€  CAAO 


Receive  Converter  Adapter  Contmuedfrom  page  34 
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Figure  6.  An  alternative  circuit  for  the  220  MHz  converter  using  an 
80  MHz  local  oscillator. 
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Figure  7\  Schematic  diagram  of  the  local  oscillator 


tally  and  L2  U  mounted  vertically  in  Figure  8 A— 
though  this  could  be  reversed  if  you  adjus!  the  spac- 
ing and  posilionmg  of  Ihe  mounling  pads.  The  com- 
plelcd  oscillator,  preamp  and  mixer  can  be  mounted  in 
the  same  chassis  with  the  Receive  Converter  Adapter 
or  in  a  separate  housing,  3  use  threaded  startd-offs  lo 
niouni  the  modules  in  their  eiKlosuiB. 

Coax  Section  Trimming  with  a  Grid-Dip 
OsciUitfH^tGDO) 

A  Grid-Dip  Oscillator  (GDO),  or  solid-state 
cquivatcnt,  can  be  used  to  fine-iune  the  quarter-  and 
haJf-wave  coax  sections,  (Remember  when  most 
electronic  devices  had  grids?)  The  first  step  is  lo 
create  a  small  loop  bei^'een  the  coax  center  conduc- 


tor and  shield  at  one  end  of  Ihe  coax.  Leave  the  other 
end  of  the  coax  open.  Using  a  GDO  coil  selected 
to  cover  a  range  lower  than  the  expected  frequency, 
couple  to  the  coax  section  loop  and  rune  the  GDO 
for  a  dip  to  indicate  the  resonant  frequency  of  the 
line^ — moving  higher  in  frequency  until  a  dip  is 
found  This  is  important  in  finding  the  true  resonant 
frequency  and  avoiding  false  peaks.  Trim  the  line  by 
small  cuts  to  obtain  ihe  desired  r^ormnt  frequency. 
The  same  procedure  can  be  used  if  you  want  to  use 
the  half-wave  coax  section,  but  the  dip  indicied  will 
be  at  half  the  desired  frequency.  As  an  example,  a 
propedy  trimmed  half-wave  coax  section  at  147 
MHz  will  present  a  "dip"  to  the  GDO  ai  147/2,  or 
73.5  MHz. 
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Figure  8  (a).  From  side  parts  placement  for  the  local  oscillator, 
(b).  Reverse  side  parts  placement. 


With  everything  con- 
nected to  the  proper  con- 
nectors on  the  converter 
adapter,  start  with  your 
transceiver  in  the  low 
power  position.  (It  is  im- 
portant that  the  convener 
or  another  50  ohm  load  is 
connected  to  the  convener 
port  during  receive  to 
minimize  losses  dye  to 
the  reduction  in  signal 
which  would  result  from 


the  unterminated  quarter-wave  section  of  coax  k2.) 
If  possible,  perform  the  initial  checkout  with  a  50 
ohm  load  to  minimize  the  effects  of  an  antenna 
SWR,  Leaving  the  low-pass  fitter  out  during  check- 
out may  also  be  helpful.  Transmit  operation  should 
be  normaL  with  minimal  differences  noted  from 
operation  with  the  converter  adapter  out  of  the  line 
to  the  antenna  or  dummy  load.  If  abnormat  opera- 
tion such  as  reduced  power  out  is  indicated,  check 
for  correct  convener  adapter  cable  connections  and 
check  for  coax  section  shorts.  Thafs  all  therc  is 
to  it! 

Operational  Consaderatioiis 

Power  capability:  The  converter  adapter  has  been 
used  with  transmitter  outputs  up  to  the  4045  watts 
level.  The  RG-59/U  cable  can  handle  this  power 
with  no  problem  and  the  diodes  have  stood  up  well. 
At  the  other  extreme,  even  operation  at  100  mW 
should  provide  enough  RF  at  the  diodes  to  cause 
them  to  operate  properly  in  this  circuit. 

Receive  converter  protection:  Diodes  DI  and  D2 
provide  protection  to  the  receive  convener  during 
transmit.  Even  with  the  diodes  conducting,  some  RF 
is  present  at  ihe  converter  port.  Rough  measure- 
ments with  an  RF  probc-VTVM  combination  have 
shown  the  RF  level  to  be  over  1  voU.  TTiis  should 
not  bother  the  output  of  most  conveners,  especially 
not  the  DBM  types  described,  but  it  is  something  to 
be  aware  of  before  trying  this  approach. 
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Parts  List 

to  pF  ceramic  trimmer  or  equivalenl 

0.1  jaF  disc  ceramic  capacitor,  16-20  voits 
C10,  C11    0.01  p.F  disc  ceramic  capacitor,  16-20  volts 

18  pF  NPO  ceramic  capacitor,  16-20  voits 

56  pF  NPO  ceramic  capacitor.  16-20  voits 
C15         0.001  ^F  feedthrough  bypass  capacitor,  1 6-20  voJls 

5  turns  no.  2fi  enameled  wire,  0.1"  Id.,  0.2*  ior>g 

S  turns  no.  2B  enameled  wire,  0.1'  Ld., 

O-^"  tong  on  a  slug-ttined  fomi, 

0.22  to  1.6  jiH  miniature  RF  choke 

0.10  ^H  miniature  RF  choke 

1,000  olim  1/4  watt  cartxxi  fnm  resistor 

470  ohm  1/4  watt  carbon  (ilm  resistor 

100  ohm  1/4  wat!  carton  rtlm  resistor 

47  ohm  1/4  wart  cartwn  fiim  resistoi' 

120  otim  1/2  watt  carbon  htm  resistor 

2N3563  NPN  transistof  or  equivaiefit 

7805  Of  equivalent  S-n^oII  regulator 

Mini-Circuits  Lab  MAR-4  MMIC  amplifief 

5  th  overtone,  series-resonanl  crystal 

90  MHz,  77  MHi,  Of  BO  MHz  (see  teirt) 

DBM  5BLO  double- baCan^d  mixer  (Mini-Circuits  l.^s) 
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Inverting  Power  Supply 

How  many  times  have  you  needed  a 
low-current  negative  voltage  for  that  op 
amp  or  RS-232  circuit?  Figure  1  is  a  circuit 
I  came  up  wltJi  to  do  the  job.  I  used  a  4049 
CMOS  hex  inverter  in  this  application 
since  this  1C  is  capable  of  more  output  cur* 
rent  than  the  typical  CMOS  IC. 

U1A  and  U1B  fomi  a  standard  CMOS 
oscjilator.  Wilh  the  R/C  values  shown,  the 
unit  oscillates  at  4200  Hz.  U1C  and  U1D 
buffer  the  output  of  the  osdiJator,  and  U1 E 
inverts  the  output  to  the  dbde  bndge  with 
respect  to  the  output  of  U1C.  Th^  outputs 
of  U1C  and  U1E  are  AC  coupled  to  the 
diode  bridge,  then  full-wave  rectifies  the 
AC  signal  and  gives  you  the  final  negative 
voltage  output. 

Figure  2  shows  how  you  can  make  a 
transformer  equivalent  circuit  out  of  some 


gateSn  In  both  cases  you  are  AC  coupled. 
And  in  both  cases  the  outputs  are  f  80  de- 
grees out  of  phase  with  each  other 

This  circuit  works  wed  wilh  low  cur- 
rents.  With  no  load,  the  negative  output  is 
within  0.6  voits  of  the  positive  input.  With 
10  millaamps  Of  load  current,  the  negative 
output  will  be  about  3  voits  less  than  the 
positive  input.  Ihe  output  is  completely  rip- 
pEe-free  with  the  100  uF  filter  capacitor 
shown.  Of  course,  at  the  4200  Hz  frequen- 
cy the  capadtor  is  almost  equivalent  to  a 
10,000  uF  capacitor  at  60  Hz. 

Depending  on  current  drain,  this  circuit 
is  useful  from  5  to  15  volts.  Don't  apply 
more  than  1 5  volts  input  as  youll  exceed 
the  voltage  rating  of  the  40431 
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Figure  3.  Wide'range  Cfystai  osciliator. 


Wide-Range  Crystal  Oscillator  for 

Receiver  Sensitivity  Testing 

Here's  a  simple  single-chip  crystal 
oscillator  which  can  use  any  crystal  be- 
tween 1  and  13  MHz  and  will  produce  very 
strong  harmonics.  When  a  color-burst 
crystal  [3579545  IWHz)  Is  installed,  it  will 
produce  strong  harmonics  in  or  very  near 
every  HF  band  from  SO  through  10  meters. 
Tliese  produce  /cnowr? 'on-the-alr"  signals 
ideaJ  for  checking  receiver  sensitivity,  not- 
ing the  S-meter  indication.  If  sensltivfty  is 
checked  every  six  months  any  deviation 
will  be  readily  evident,  a  warning  that 
something  in  the  FtF  path  has  deteriorated 
and  should  be  investigated  to  mair^tain 
sensitivity  within  the  manufacturer's  sped- 
fications. 

The  crystal  wiJI  oscillate  in  its  series 
resonant  mode  in  this  circuit,  a  bit  higher 
in  frequency  than  that  marked  on  the 
crystal.  As  an  Indication  of  the  result  to 
be  expected^  harmonics  calculated  from 
the  marked  frequency  ol  the  crystal,  and 
the  distance  outside  those  ham  bands 
not  in  exact  harmonic  relationship  to 
the  crystal  fundamental  frequency,  are  list- 
ed below,  rounded  of!  to  the  nearest  KeIo- 
hertz. 

Whether  the  harmonic  Is  In  or  slightly 
out  of  the  band,  sensitivity  of  the  receiver 
will  b€  the  same  because  none  of  the  out- 
of-band  harmonics  are  more  than  a  few 
parts  per  million  from  the  nearest  band 
edge,  This  Is  a  very  small  percentage, 
even  in  the  worst  case  condition  of  30  me^ 
ters  where  the  third  harmonic  is  0  059% 
high, 

f^o  direct  connection  to  the  receiver  Is 


PRINTED  CIRCUIT  BOARDS 

It's  easy  to  build  PCB's.  No  camera  or  dark 
room  are  required.  All  materials,  even  4 
drills,  along  with  simple  instructions  to  use 
magazine  or  other  types  of  artwork  are 
included.  All  6  4"x6"  boards  are  precoated 
with    a    strong    easy    to    use    dry    film 

photoresist.  For  FREE  simple,  step  by 
step,  instructions  and  catalog  or  to  order 

the  CIRCUIT  BOARD  KIT  {$45  00) 
call  Of  write:  Solder  World,  Dept.  M4,  9655 
Owensmouth  Ave.  #14,  Chatsworth,  CA 
91 311 .  (SI  8)  998-0627  Fax  (8 1 8)  709^2605 


CIRCLE  ISS  ON  READER  SERVICE  CARD 


60  73  Amateur  Radio  Today*  July,  1992 


{ 


1       1 

F      E3  O  ^ 

mum 

{1  ^  o 

I 


TNC 


Hull  Modem 
Connectar 


1 

^  □  o  e 

Q   [T]  o  0 
d  i~l  O  0 

m  □  o  Ea 

□  □  D  □ 
H  Q  P  ^ 

HP48$X 
Calculator 


HT 
2m/70cm 


Figure  4. 


required.  If  desiredn  the  output  can  be  con- 
nected through  a  step  attenuator  of  50 
ohms  impedance  to  the  receiver  antenna 
connector  However,  unless  this  oscillator 
is  completely  shielded  it  will  radiate  strong 
harmonics  to  the  station  antenna. 

As  an  eicample,  feeding  the  output  di- 
rectly to  the  antenna  connector  on  my 
Kenwood  TS-440S/AT,  the  eth  harmonic 
on  10  meters  registered  S9  +  40  dS.  Radi- 
ated at^out  50  feet  to  the  nearest  end  of 
my  40  meter  dipole,  the  10  meter  hanron- 
ic  registered  a  tittle  over  S9. 

Either  a  7400  or  74LS00  chip  can  be 
usecf.  There  is  approximately  3V  peaic-to- 
peak  square  wave  riding  on  +1  VDC  at  J1> 
J2  provides  a  differentiated  square  wave- 
positive  and  negative  pulses  containing  all 
harmonics--of  about  0.25V  peaMo-peak 
at  50  ohms  impedance.  A  short  "antenna' 
can  be  connected  to  J1  if  desired  to  radi- 
ate the  harmonics  to  your  antenna. 

All  parts  are  avaiiabie  from  Radio 
Shack  as  well  as  from  most  mail  order 
parts  dealers.  The  resistors  are  1/4W,  5%; 
the  capacitors  are  disc  ceramic.  The  total 
cost  will  not  exceed  $3.00i  incEuding  the 
color  burst  crystal, 

J.  Frank  Brumbaugh  KB4ZGC 
Bradenton  FL 
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Hand-Held  Packet  Station 

This  is  one  method  of  putting  the 
HP48SX  calculator  to  good  use  in  the 
world  of  ham  radio. 

Here  is  the  configuration  I  used  for 
my  packet  station  on  Fieid  Day,  22  June 
1991.  The  HP48SX  calculator  runs  a  ter- 
minal emulation  program,  and  Is  con- 
nected via  its  sehal  port  to  a  TNC  at 
9600  baud.  The  HP48SX  uses  three 
'triple  A"  batteries,  and  Tm  still  using 
the  batteries  that  came  with  the  calcula- 
tor  (November  1990)-  The  HP48SX  has 
a  64  X  131  pixel  display,  and  does  quite 
well  at  di^layivig  the  data. 

There  are  easier  ways  to  enjoy  pack- 
et radio,  but  I  think  this  is  the  firs!  time  It 
has  been  done  with  a  calculator. 

tt  is  fun,  different,  and  very  portabte. 

John  Badiehr  N3LU 
Columbus  OH 


lilBIV 


CcL/rteous  Service  •  Diacount  Prioo^  •  Fssi  Shippmg 
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Mail  Order  Eleclfonic  Piirts  And  ^tippiies 

P.O.  Box  567  •  Van  Nuys,  CA  91408 


cigar  Lighter  Coll  Cord 


l"Z1^ 


^U 


ALJiomoUvB  cigar  fighler  plug  with  repSaceable 

5  amp  fuse.  Quality,  r^fractabb  coil  cord  extends 

10  ap^^roximatety  6  leet.  Terminates  wilh  a  5  pm  D^^f 

piug  whicii  can  be  cut-off.   ideai  for  battery  charg^sr 

or  running  12  VoU  cfevices  Iron  car  batt^ry^, 

CAT#CLP*ta  A -I    en  . 

to  (or  $12  50       ^JwDU  e^cn 


VERY  SPECIAL  DEAL  -  17  VDC 
210  MA  WALL  TRANSFOm/IERS 


New  1 7  Vdc,  2 1 0  ma  wail  transformers 
S  fu  cord.  Uriusuai  co-axial  device  on 
end  of  cord  can  be  cui  off  and  used 
for  another  application 
Large  quantity  available. 
CAT#DCTX-17S1 
100  for  11.25  each 
1 0OO  for  $  T  .00  each 


$1.50  each 


Plezo  Element 


3  Wire  PSe20  Element.  Taiyo  Yuden  Co. 

J?  CB35BBKR4,  Se  it -excited  piezo 

el ed  ric  d  I  aph  ram .  1 .40"  d  i  ann@te  r  x      , '  /' 

0.021"  I  hick.  Res Ofi  am  res  (Stance:     \[ 

400  oil  ms.   5"  color -coded  leads.        V^»^■^'■' 

cAT#PE-i2  a^-inn        u 

10  for $8.50-  lOOiorSes.OO       ipJ^UU  BBCH 


Electrofumlnesc&it 

BACKLIGHTS 


Al  last!  A  tow  cost  ebctroiuminescenf  glow  strip  and 

inverter.  These  brand-new  Lin  lis  were  designed  to 

backlight  small  LCD  TVs  made  by  the  Citizen  Watch 

conpany.  The  inverter  circuit  changes  3  or  6  Vdc  to 

approximaieiy  100  Vac,  the  voElage  required  lo  light 

Ihe  gjowstrip.  Luminescent  surface  a/ea  te  1*7"  X 

2.25".  The  strip  is  a  safmon  color  in  its  off  stale,  and 

glows  white  when  energized.  The  circuit  board  is  2.^' 
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PMTs  and  Lasers 

Now  thai  yoy  have  PUFF  well  un- 
der your  belt  fmm  the  previous 
columns,  I  hope  you  have  as  much  fun 
with  it  as  I  have  had.  Writing  explana- 
tions helped  me  belter  understand 
PUFF  and  become  more  familiar  with 
its  commands,  and  i  hope  that  cover- 
ing it  in  this  way  will  remove  any  start- 
up difficulties  you  might  encounter. 
PUFF  is  a  very  complex  program  and 
there  are  still  many  different  applica- 
tions thai  need  to  be  further  explored. 
The  booKlet  that  comes  with  it  gives 
examples  of  those  applications,  and  in 
future  columns  I  will  cover  some  of 
these  other  aspects.  If  you  come  up 
with  any  interesting  applications 
please  drop  me  a  note  describing 
them  and  [  will  be  glad  to  share  Ihem 
in  this  column.  I  am  sure  that  some 
questions  will  surface  regarding  PUFF 
operation  and  I  wiEl  try  to  cover  them  in 
the  column  as  they  come  up. 


Laser  Operation 

This  month  I  would  like  to  describe 
some  new  developments  concerning 
laser  operation.  Quite  some  time  ago  I 
was  Involved  in  the  construction  of  a 
system  using  HeNe  (Helium- Neon)  for 
a  laser  commynication  system.  This 
was  primarily  due  to  the  large  number 
of  HeNe  laser  tubes  becoming  avail- 
able on  the  surplus  market  at  low 
prices.  In  addition  to  the  HeNe  laser,  I 
acquired  quite  a  few  different  types  of 
detectors  for  evaluation  in  our  system 
receiver  I  tried  some  very  expensive 
solid-stale  pin  photo  detectors  and  the 
good  old  surplus  photomultiplier  tubes. 
Not  being  optics-sawy  at  firsts  I  was 
surprised  that  the  photomultipliers 
showed  the  highest  system  gains.  Be- 
ing an  amateur,  I  first  naturally  select- 
ed the  (PMT)  pholomuitiplier  for  use  in 
our  top- end  receiver.  Its  surplus  cost 
was  tow. 

Several  amateurs  helped  me  obtain 
different  PMTs  for  test  evaluation. 
There  were  various  types,  with  all  dif- 
ferent sensiometric  sensitivities.  Spe- 
cific PMTs  are  sensitive  to  different 
frequencies  of  light,  11  is  very  difficult 
to  get  a  PMT  with  peal<  sensitivity  to 
our  laser  (HeNe),  which  peaks  at 
632.8  nanometers,  or  6328 
angstroms,  the  frequency  of  red  light. 
Most  PMTs'  sensitivity  to  the  frequen- 
cy gave  about  10  to  20  percent  effi- 
ciency. Even  at  this  low  percentage, 
operation  sensitivity  was  remari^ably 
high. 

A  little  perspective  on  laser  trans- 
mitters and  receivers  might  be  in  or- 
der. The  detector  in  a  laser  system 
can  be  a  pin  diode  or  a  (PMT)  photo- 
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multiplier.  These  two  types  are  very 
sensitive.  A  solar  cell  could  be  used, 
but  it  gives  poor  sensitivity  In  contrast 
to  the  pin  diode  or  the  PIVIT  This  de- 
tector is  used  to  detect  the  laser  beam 
and  recover  the  modulalion  that  is  im- 
pressed on  the  beam.  There  will  be  no 
output  listening  to  a  laser  beam  that  is 
continuous  (CW)  mode 

The  laser  beam  must  be  modulated 
for  the  detector  to  recover  intelligenoe. 
Mormally,  a  laser  is  modulated  by  a 
simple  12- volt  muffin  fan  such  as  is 
found  in  many  of  the  IBM  type  com- 
puter power  supplies.  This  DC  fan  is 
mounted  In  such  a  way  that  the  contin- 
uous beam  from  the  laser  is  passed 
through  the  rotating  blades  of  the  fan. 
The  rate  with  which  the  fan  blades 
'chop''  the  laser  beam  is  the  same  au- 
dio rate  that  is  transmitted.  Code  is 
transmitted  by  use  of  a  shutter  or  your 
hand  forming  CW  code  on  the  beam's 
modulated  rate  (three  long  openings 
of  the  shutter  and  you  have  sent  the 
letter  "O'). 

This  modulation  rate  (1  kHz)  is  eas- 
ily detected  and  amplified  by  low  fre- 
quency audio  amplifiers.  The  prime 
key  to  success  in  this  amplifier  is  the 
first  stage.  The  amplifier  should  have 
high  gain  and  very  good  low  frequency 
noise  response  (that's  a  good  low 
noise  audio  transistor).  Additionally,  it 
should  t^ave  some  fomi  of  feedback  in 


the  stage  that  maximizes  gain  at  the 
audio  frequency  of  interest.  This  feed- 
back circuit  prevents  gain  at  other  fre- 
quencies and  accentuates  the  fre- 
quency of  interest  about  1  kHz,  provid- 
ing maximum  gain  there.  See  this  col- 
umn in  the  May,  June  and  JuEy  1991 
issues  of  73  Amateur  Radio  Today  for 
more  on  the  laser  topics  and  on  power 
supply  construction  in  general. 

Power  Supply 

Let*s  get  into  some  application  de- 
tails  for  a  proposed  low  current  power 
supply  driver  that  can  power  PMTs, 
When  the  circuit  is  fully  developed  I 
will  cover  final  test  results  for  evalua- 
tion. 

A  new  power  supply  system  might 
not  seem  very  important,  even  for 
portable  photomul  tip  tier  tubes.  Howev- 
er,  battery  conservation  is  quite  impor- 
tant when  operating  from  field  toca- 
tions.  We  not  only  reduce  the  weight 
of  extra  batteries  but  most  likely  in- 
crease the  time  we  can  operate  from 
our  existing  battery.  The  problem  with 
PMT  tubes  is  that  they  require  a  high- 
voltage  source  of  1,000  to  1,250  volts 
DC  distributed  through  a  voltage  di- 
vider made  up  of  resistors  across  the 
dy nodes  (tube  elements).  This  voltage 
divider  traditionally  was  constructed 
with  100k  to  470K  ohm  resistors  in  a 
series  string  of  10  or  more  resistors 
(see  Figure  3).  The  actual  number  of 
resistors  used  depends  on  the  numtJer 
of  lube  elements  (dynodes)  for  your 
particular  PMT. 

With  a  high  voltage  supply  of  1,250 
volts  DC  this  usually  means  a  current 
requirement  of  several  milliamperes 
(0,001  to  0.003  mA)  flowing  through 


the  network.  Most  of  the  current  is 
used  up  in  the  resistor  network  as  the 
tube  current  requirement  is  nil,  or  mi- 
croamperes (almost  nothing).  Now,  at 
first  glance  this  doesn't  seem  like 
much  but  consider  that  3  mA  at  1,250 
volts  DC  is  almost  4  watts  of  power. 
Quite  a  bit,  with  almost  90  percent  of  it 
going  to  nothing  more  than  heating  the 
resistor  string. 

Enter  the  Cockroft  Walton  circuit  to 
solve  this  power-hogging  problem. 
The  circuit  is  basically  a  voltage  dou- 
bler  that  is  stacked  on  end  in  an  ar- 
rangement of  capacitors  and  diodes.  It 
has  seen  use  in  laser  power  supplies, 
multiplying  its  1.500  to  2,000  volts 
(necessary  to  sustain  a  HeNe  laser) 
to  a  starting  voltage  of  around  10  Kv 
to  ionize  (start/ignite)  a  laser.  See  Fig- 
ure 1,  the  laser  starting  circuit.  This 
circuit  can  be  adapted  to  the  photo- 
mullipEier  tube  because  the  tube  does 
not  draw  an  appreciable  amount  of 
current  from  the  multiplier  assembly. 
(This  multiplier  arrangement  cannot 
support  much  current  demand  from 
the  PMT  load.) 

This  is  where  the  two  circuits,  laser 
and  photomultiplier,  differ.  The  laser 
requires  a  10  kV  high  starting  voltage 
to  ionize  the  gas  in  the  HeNe  laser 
tube  and  when  it  ignites  it  draws  a 
large  amount  of  current:  5  to  30  mA, 
depending  on  the  tube  tyi^e.  The  start- 
ing circuit  disconnects  on  high  current 
at  this  point.  Its  still  there  but,  due  to 
the  small  value  of  the  capacitors  used, 
it  cannot  maintain  the  multiplication 
operation.  The  diodes  are  still  in  the 
circuit  but  are  now  just  series  pass  el- 
ements and  are,  for  the  most  part,  in- 
visible. 
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Figure  1\  Laser  power  suppfy  starting  circuit 
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Figure  2.  New  PMT  power  supply  drive  circuit 


With  a  photomuriiplier  tuba  the  cur- 
reni  requirements  are  vexy  minimal, 
near  static  values,  so  the  muliiplier  ap- 
proach can  be  tried.  I  haven't  had  lime 
to  construct  a  full  working  model  of 
this  method  tJut  I  thoirght  you  might 
IJke  to  see  what  it's  all  about.  See  Fig- 
ure 2  for  Ihe  circuit  details.  Notably, 
the  circuit  is  an  extension  of  the  circuit 
shown  in  Figure  1,  Ttie  resistors  have 
been  elimireted  and  a  large  capacitor 
IIMe  network  is  used  in  their  place. 
The  beauty  of  this  circuit  is  that  power 
dissipation  is  mmimal  and  it  can  be 
constructed  using  low  voltage  compo- 
nents, in  contrast  to  the  high  voltage 
components  used  h  the  laser  power 
supply  {there  you  must  use  compo- 
nents in  the  5  to  10  kV  range).  In  the 
new  circuit,  low  voltage  diodes  ar>d  ca- 
pacitors with  low  PIV  voltage  can  be 
used.  This  makes  construction  right 
out  of  ttie  funk  box  quite  practical  and 
inexpensfve  compared  to  a  conven- 
tional high  voltage  power  supply. 

The  values  I  would  select  for  a  first 
test  could  be  1N40Q6  or  similar,  with  a 
600  PIV  rating  (overktll  on  my  part). 
The  capacitors  can  be  anything  tiandy, 
from  100  to  200  pF  or  so.  I  ptan  to  use 
100  pF  capacitors  as  I  have  a  large 
quantity  of  disc  ceramk;  1  kV  types  on 
hand.  Matter  or  fad,  If  you  need 
capacitors,  l  will  be  glad  to  mail  you  a 
handful  for  postage  costs,  about  S2, 
The  power  suppty  multiplier  circuit  is 
driven  from  a  stepped-up  AC  source. 
This  is  where  I  plan  to  construct  a 
simple  switching  driver,  possibly  a  555 
driving  a  transistor  pair  with  a  small 
tofoid  tiansJormer  stepping  up  voltage 
from  12  volts  DC  io  about  40  to  80 
volts  AC  to  drive  the  muttiplier.  Cument 
limiting  must  be  used  between  the 
multiplier  and  power  supply  to  prevent 
the  tube  from  trying  to  draw  abnor- 
mally  high  current  from  the  diode 
stack*  unlike  the  old  resistor  type 
circuit  which  is  naturally  inhibited,  The 
total  current  should  be  kept  below 
1/2  mA. 

As  I  get  more  time  E  win  present  the 
final  drcufl  as  rl  develops.  J  am  very 
anxious  to  use  something  like  this  for 
portable  PMTs.  In  past  laser  systems, 
the  PMT  power  supply  gobbled  as 
much  of  the  battery  consumption  as 
did  the  laser  (6  watts  at  12  volts  =  1/2 
amp  battery  current  for  the  PMT).  This 
circuit  promises  to  decrease  battery 
dratn.  making  portable  operation  on 
battehes  easier  I  apologize  for  not  ful- 
ly developing  the  circuit  right  now^ — I 
have  many  other  microwave  operation 
projects  m  the  works  right  now,  like 
getting  ready  for  Field  Day  and  the  tO 
GHi  ARRL  contest  weekends  In 
September/August 

Column  Credits 

There  are  many  different  people 
tt^t  help  with  kleas  and  suggestions, 
not  to  mention  some  of  them  tending 
me  their  circuits  to  publish.  I  ccukl  not 
do  this  work  wittioyt  fhe[r  help.  I  also 
1  have  to  rely  on  many  members  of  the 
San  Diego  Microwave  Group  to  fur- 
nish ideas  and  methods,  circuits  and 
such  to  present  here.  I  eouid  not  do 
this  column  without  them,  or  withoyl 
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FtQUTB  3.  TyptcaJ  surpfus  937  PMT. 


you  for  that  matter.  AH  contributions 
are  appreciated. 

Good  Surplus  Supplier 

For  your  Information.  I  discovered  a 
good  supplier  of  surplus  material 
called  Halted  Specialties  (3500  Ryder 
St.*  Santa  Clara  CA  95051;  phone 
(800J  442-5833  tO  Order),  They  spe- 
cialize in  surplus  materials  and  are 
puttif^  togetfier  a  new  catalog.  At  pre- 
sent they  have  a  2  mW  HeNe  taser 
tube  for  $15.  and  a  24-volt  Input  sup- 
ply avallabEe  to  power  the  HeNe's  for 
about  $40.  Also  available  are  12- volt 
power  supplies,  but  they  are  more  ex- 
pensive. J  thought  you  might  be  abie 
to  Rr>d  something  you  are  looking  for 
as  materials  can  be  hard  to  obtain 
sometimes.  I  |ust  ordered  some  mate- 
rial from  them  and  their  service  was 
very  prKJmpt—l  received  the  materia  J 
in  three  days  via  UPS. 

New  Projects 

Let  me  know  what  you  are  working 
on  and  I  will  be  glad  to  make  it  part  of 
the  column.  As  far  as  new  items  are 
concerned,  I  should  be  recerving  a  5.6 
GHz  mixer  circuft  in  the  mail  soon  and 
I  plan  to  construct  several  PC  boards 
for  deveEopmem,  I'll  publish  the  art- 
work in  this  column  when  tests  are 
complete  or  the  mixer.  Kerry  N6IZW  is 
working  on  a  frequency  synthesizer 
with  a  quite  novel  approach.  It  can  be 
adapted  to  stabilize  almost  anything, 
even  a  HP-60S  Hewleti  Packard  signal 
generator  The  heart  of  the  system  is  a 
mcroprocessor  that  measures  the  pe- 
f>od  of  input  signal  ar>d  uses  this  peri- 
od to  stabilize  the  circuit.  I  am  watch- 
rr^  the  development  and  it*s  quite  an 
interesting  crrcuiL  Also,  we  built  a  sta- 
biilzer  for  the  phase -locked  brick  type 
oscillators  and  will  present  that  In  an 
upcomfr>g  column, 

Msll  Box 

Roy  Wrimer  K7YWF  writes  that  he 
has  been  active  since  1959,  mainly  on 
the  VHF  bands  and  that  i.  through  th*s 
column,  have  got  hts  interest  up  in  ex- 
ploring the  microwave  bands.  He  has 
been  gathering  parts  and  pieces.  Re- 
cently Roy  received  a  commercial 
wideband  FfA  transmitter  and  receiver 
for  4.7  GHz.  This  equipment  was  all 
solid -state,  wtth  a  Fairchild  brick  oscil- 
lator in  the  receiver.  Roy  is  currently 
looking  ai  the  possibilities  of  making 
modirications  to  the  equipment  to  put  it 
on  the  5.6  GHz  microwave  band. 

In  his  junk  box  Roy  also  has  two 
Ma-Com  Gunnplexers'"  for  use  in 
mountain-topping  on  10  GHz  mi* 
crowave  as  soon  as  IF  systems  can 
be  constructed  for  these  units.  Roy  Is 


looking  forward  to  rnoLrntain-topping  in 
the  Utah/Las  Vegas  area. 

The  IF  board  Roy  plans  to  con* 
struct  is  based  on  the  TDA'7000  de- 
sign I  presented  from  Signetics.  How- 
ever, I  am  having  trouble  getting  a 
source  of  new  chips  as  my  dislrfbutor 
and  his  factory  are  out  of  slock  at  pre- 
sent. (Ed  Note:  The  TDA-JOOO  chip  is 
currentfy  avaiMbie  from  DC  Efectrorh 
ics,  P.O  Box  3203.  Scottsdaie  AZ 

85277:  (800)  423^0070  or  (602)  945- 

773B.]  If  this  persists  I  wtif  redesign 
the  board  and  use  a  Motorola  chip  that 
is  a  lot  easier  to  obtain,  the  MC-3357. 
This  chip  Is  quite  similar  to  the  'TDA- 
7000*  in  operation  but  has  several 
unique  features.  It  is  made  to  operate 
as  a  10.7  MHz  IF  system,  making  a 
converter  ahead  of  it  necessary.  By 
the  way,  many  different  HTs  use  this 
chip,  including  some  of  iCOM's  prod- 
ucts. 

Fred  Spinner  KA9VAW  of  Terre 
Haute^  Indiana,  writes  that  he  is  much 
closer  to  graduating  (in  electronics). 
He  is  having  quite  a  time  experiment- 
ing with  MMIC  amplifiers,  and  states 
that  they* re  great.  He  included  some 
infofmation  on  WEFAX  picture  for- 
mat tnformatton  for  1691  MHz,  The 
specs  are  as  follows:  modulation  FM, 
deviation  +/-  9  kH2;  ground  Signal 
level,  -134  dB;  video  mode,  APT  (au- 
tomatic picture  transmission):  video 
subcarrler,  2400  Hz:  video  modulation, 
AM;  lir>e  rate,  4  H^  or  240  tines/minute; 
scan  Jeft  to  nght.  top  to  bottom. 

Fred  mquired  about  my  WEFAX 
system,  whk^  is  not  active  at  present, 
I  constnjcled  a  system  usir^  an  8-foot 
dish  and  appropriate  feed,  coupled  to 
a  surplus  amplifier  that  gave  about  35 
dB  gain  and  had  a  2  dB  noise  figure.  I 
used  a  friend's  137  MHz  receiver  for 
do wncon verting  and  the  lash  up,  white 
not  reaily  permanent,  did  work.  It 
would  take  additional  effort  to  mount 
the  dish  pemianently  focused,  but  my 
wife  objects  to  it  so  it  came  down  after 
the  test.  Right  now  I  am  copylr^g  the 
WEFAX  ctiarts  from  a  re^transm^ssion 
station  in  the  Stockton,  California^ 
area  on  6  453  MHz.  Signal  strength  is 
quite  good  and  the  cliarts  are  also 
very  good  quality  Once  in  awhile  (dai- 
ly) they  re-transmit  actual  satellite  pic- 
tures, and  on  a  VGA  monilor  they're 
very  good.  At  other  times  they  broad^ 
cast  surface  analysis,  sea  temps,  and 
satellite  imagery.  Great  stuff i  Bes^des, 
you  don't  need  to  have  a  dish  in  the 
yard.  Note:  A  good  low-noise  preamp 
for  the  1691  comes  from  the  innards 
of  a  junked  Ku  band  "LNB/ 

Glenn  Baumgarlner  KA0ESA  from 
Springfield.  Virginia,  is  planning  to 
construct  a  stable  beacon  from  a  Fre- 


quency West  brick,  using  ft  as  a  "set- 
and'forger  source  for  a  beacon.  He  is 
planning  to  set  it  near  the  10^65  MHz 
frequency,  halfway  between  the  stan- 
dard wideband  FM  frequencies  of 
10.280  and  10.2SO  MHz. 

Ralph  Herzier  WA8WBP  acquired  a 
couple  of  Sotfan  w+deband  FfVI  alarm 
units  and  wants  to  know  how  to  bring 
them  down  to  the  ham  bands.  Of  the 
(wo  units  he  has,  one  draws  normal 
cument  (atxxjt  150  mAy  and  wili  set  off 
radar  detectors  when  activated.  The 
other  just  draws  current  and  does  r>ot 
appear  to  function,  compared  to  the 
firs!  unit.  Additionalty,  the  units  have 
an  RC  network  lied  to  the  receive 
diode  to  receive  wideband  FM  with 
some  kind  of  FM  strip.  Should  this  net- 
work be  removed,  how  is  the  connec- 
tion made  to  the  receiver?  What 
diodes  are  suitable  for  receivfng? 

Well  Raiph,  let's  take  the  c^^tions 
one  at  a  time.  First  fraiuency  adjust- 
ment of  the  cavity-  The  tuning  screw  is 
lowered  Into  the  cavity  about  three 
turns  to  bring  typical  units  from  their 
normal  frequency  of  10.525  UHi  to 
something  near  10.250  MHz,  This 
screw  (10/32)  is  fixed  on  top  of  the 
cavity  with  a  lock  nut.  LookirKj  tnside 
the  cavity  (with  the  i^nit  off),  its  pointed 
screw  is  in  the  middle  of  the  cavity- 
Removing  the  screw  from  the  cavity 
increases  frequency.  You  need  a 
wave  meter  or  frequency  counter  to  set 
frequency  accurately. 

An  alternative  method  is  to  find 
someone  who  Is  Known  to  be  on  fre- 
quency and  set  up  a  work  bench  test 
adjustment.  With  an  IF  of  30  MHz  you 
will  be  either  high  or  tow  by  30  MHz, 
but  in  the  barni  and  operatfonal.  Con- 
cern ir>g  the  defective  unit:  If  current  Is 
In  the  normal  range  (140  mA)  for  a  10 
mVtf  power  device,  the  trouble  could 
lie  In  adjustment  of  the  iris  screw  (cav- 
ity opening,  4M0  screw  and  lock  nut). 
Don't  confuse  this  screw  with  the  4M0 
screw  on  the  horn  antenna.  The  iris 
screw  is  the  other  one  (not  on  the  hom 
antenna). 

T1>@  Sotfan  units  came  with  a  com- 
bination  RC  network  on  the  detector 
diode  (1N23  type),  and  this  should  be 
removed.  Leave  the  RFC  if  it's  still 
there  as  It  provides  a  DC  return  for 
diode  current.  If  you  do  not  have  an 
RFC  on  the  diode  to  ground,  you  will 
suffer  from  poor  sensitivity.  Diode  cur- 
rent is  adjusted  for  somiething  near  1/2 
to  1  mA,  as  measured  from  diode  to 
ground  (in  series  with  RFC).  The 
diode  (1N23)  10  GHz  device  is  cou- 
pled out  with  a  small  value  capacitor 
to  any  preamp  or  converter  input  of 
0,001  \.i^  or  less.  The  1N23  devices 
look  just  like  1N21  devices  (same 
package).  However.  1M21  devices  are 
only  rated  for  6  GHz  (6.000  MHz).  I 
have  trouble  wfth  that  statement  as  to 
me  it  shotild  be  CYCLES,  not  HERTZ. 
Ifs  the  same  trouble  with  the  metrfc 
system,  but  then  we  all  have  tots  of  re- 
thinking to  do. 

Well  that's  it  for  this  month.  As  al- 
ways I  will  be  glad  to  answer  ques- 
tions on  VHF  and  related  subjects,  for 
a  prompt  reply  please  enclose  an 
SASE.  73  Chuck  WeeiGR 
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Figure  2.  Approximate  locations  of  the  bracket  mounting  holes  and  the  slot  for 
the  C -clamp  in  the  mounting  hoard. 


mount.  However,  the  type  of  clamp  shown  in 
the  photos  will  rust  if  it  is  Jeft  outdoors. 

The  element  with  the  center  insulator, 
coax  connector,  and  spring  attached  to  it 
should  be  inserted  into  the  bracket  pointing 
upwards,  not  as  shown  in  Photo  G.  The 
spring  will  fit  into  the  bracket  more  securely 
if  you  open  up  the  outer  end  of  the  bracket  a 
bit  wider  so  that  the  spring  fits  inside  it.  This 
can  be  done  by  flattening  the  side  of  the 
bracket  in  a  vise,  as  shown  in  Figure  3. 

Tile  two  mounting  brackets  must  be  con- 
nected together.  Use  a  short  wire  with  ring 
terminals  that  fit  over  the  mounting  bolts  for 
the  brackets. 

Safety 

Never  operate  the  antenna  so  that  any- 
one could  come  in  contact  with  it.  Shocks 


and  RF  bums  are  a  real  possi- 
bility with  an  indoor  antenna. 
Also  give  attention  to  hazards 
of  electromagnetic  radiation 
from  this  antenna,  and  place  it 
as  far  as  possible  from  you,  your  family,  and 
your  neighbors,  [Ed.  Note:  Use  the  minimum 
power  that  is  necessary  for  communications 
when  operating  the  antenna  indoors.  J 

When  considering  possible  outdoor  loca- 
tions, never  place  the  antenna  where  it  could 
possibly  fall  on  someone.  Since  it  is  likely 
that  you  will  eventually  drop  part  of  the  an- 
tenna, attach  a  safety  cord  to  each  element 
before  putting  it  out  the  window  to  mount  it, 
and  tie  die  other  end  to  a  heavy  piece  of  fur- 
niture, 

A  patent  application  is  pending  on  these 
coils,  but  amateurs  are  welcome  to  build  this 


o 


o 


Figure  3,  Using 
a  vise  to  flatten 
the  edges  of  a 
flagpole  bracket 
to  make  the  end 
half -ring  a  little 
larger  so  that 
the  spring  will 
fit  in. 


antenna  for  their  own  use.  Coil  ribs  and  an- 
tennas are  available  from  Urban  Antennas, 
Inc.,  P.O.  Box  662,  Bryn  Athyn  PA  19009: 
(215)  947-0235, 


Table  1 

Loading  Coif  Dimensions 

Band 

Turns  for  8'  antenna  length 

12m 

1.0 

15m 

2.0 

17m 

2.3 

20m 

4,0 

The  Best  Shortwave  You  Can  Buy 

Comes  From  Drake 


The  Drake  R8  Communications  Receiver. .  .simply  the  best  shortwave  clarity 
and  fidelity  you'll  find,  outperforming  receivers  costing  much,  much  more. 

Famous  Drake  technology  gives  you  wide  frequency  coverage  of 
all  world  bands  and  excellent  dynamic  range... in  an  uncluttered  package 
with  an  ergonomic  front  panel,  featuring  keypad  entry  of  functions. 

For  the  best  access  to  world  events  as  they  happen,  buy  yourself  a  Drake  R8 
shortwave  receiver.  Ask  your  dealer  for  more  information,  or  contact  a 
Drake  sales  office  today  at  1-800-723-4639  (1-800-RADIO-DX). 


We  Bring  the  World  Closer 


R,  L  Drake  Company,  P.O.  Box  3006,  Miamisburg,  OH  45343,  USATd:  513-866-2421 
Drake  Canada,  655  the  Queensway  #16,  Peterborough,  Ontario  K9J  7M1,  Canada 
Tel:  705-742-3122 

1  -800-72  34639  ( 1  -800-RADIO-DX)  ©  1 99 1  Tlie  R.L  Drake  Co. 
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NEW  ONLINE  CALL  DIRECTORY 

Our  new  HAMCALL  service  gives  you 
494,114+ Hams,  vra  your  computer. 
$29.95  per  year  —  unlimited  use! 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mfneral,  VA  231 17 

703:  894-5777        800:  282-5628 
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Amateur  Radio 
Language  Guide 

•  Written  especially  fo?  lt\e  ham  radio  opefator 

•  Hundr&ds  of  phrases  •  Vol.  t— incl.  French, 
Spanish,  German.  Japanese,  PDJisti  ■  Vol,  2— 
incl.  Swedish,  Italian,  Portuguese,  Croaiian, 
Norwegjan.  Vol.  $— Incl.  Russian.  Danish, 

Czech.  Korean,  Hawaiian.  ONLY  $10 

Send  110  per  M.  in  U.S.  [oi^feide  U.S.  112.50  pe^  vdI.  j 

ROSE,  P.O.  Box  796,  Mundelein,  IL  60060-0796 
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X-BAND  TRANSJi/irTTER 

Miniature  [ZA  x  3¥a  x 
r'jGaAsmicrostrip 
transmitter  pro- 
vides 10  dBm  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stabiifty  with  iowfrequency 
pulling.  Great  for  long-range  testing  oi  radar 
detectors,  calibration  of  radar  receiving 
equipment^  and  point-to-point  communica- 
tion iinks. 

Complete  Assembled  System $39-00 

Parts  &  Instruction  Kit , .,... $29.00 

Plus  $2.00  Shipping  and  Handling 


INNOTEK  Inc. 


P.O.  Box  80096,  Fort  Wayne,  IN  46898 
(219)489-1711 

Visa  *  MasterCarif  *  Check  *  Money  Order  -  COD 
Money-Back  Guarantee 


til 


[■iiWW- 


,,.i:|lis?ili 


(  '.-ir 


D  a 


GOLD  QST I 

—-— — J 


AEA  and  Kantronics  Owners:    you  need 

the  advanced  featiires  in  PkGOLD  for  AEA  and 
KaGOLD  for  Kantronics.  Put  away  Pakratt, 
Host  master,  Lan-Link  Acuterm,  even  TCP/IP. 
Superior  features  &  performance  In  all  modes. 


I*  U  il      ^niMi  M^'h   lU   hi  ^. 

Hi  M  n    v-iJEi-iaru«i  K.ri  -4" 


IvitaL     3ILM1 
hrt'.H       M^^SI  iri 


t  .Sunu:-  ii  info 


!<.,.■      ■M1I3 


\FttfK-fior}  Key-i 


,„,  ^^  Popup 


I   k^    Vi^K:-!)^!!        iniilH   kUii-  ^r^Hi.   falfa         Uunb  -Kri 


CIRCLE  293  ON  READER  SERVICE  CARD 


You  Compare: 

File  transfers, 

conferences, 

Multi-Sessfon 

power,  Cut  and 

Paste  buffer, 

Scroll      Back 

buffers,  Robot 

CQ  mode  in  all 

non-Packet 

modes,   Logging,   Packet  and  ARO  Quick 

Connects,  Screen  blanker,  DOS  st^eJI,  and 

much  more.   Requires  8088  to  60486  DOS 

systems,  desk  or  laptop,  25/43/50  line  mode. 

User  selected  colors,  any  serial  port,  runs  in 

Windows  &  Desqvi&w.  KaGOLD  requires  ver 

5.0  ROM.  PkGOLD  runs  on  any  AEATNC,  Easy 

install,  easy  to  run,  powerful  features.  The 

choice  of  demanding  users  worldwide. 

How  to  Order:  KaGOLD  or  PkGOLD  with 
Manual,  OnMne  Help,  Sound  Tutor  dtsk. 
Technical  Support,  Landline  BBS  access  is 
only  $79.95,  plus  $5  for  S&H.  CA  res  add 
7.75%  sales  tax.  InterFlejt  Systems,  PO  Box 
6418,  Laguna  Niguel,  CA  92607-M18.  (714) 
496-6639,  Include  your  callsign.  VISA/MC 


GIVE  YOUR 


HR-2510   HR-2600 

the  sarm.  features  as  the 

"B  I  G     R  I  G  S" 


"  30  Memory  Channels 

*  Automatic  Repeater  Offset 

*  PrograniTnable  Transmit  Timeout 

*  Prografnmable  Seek/Scan  (5  Khz ^ etc) 

*  Programmable  Mike/Channel  Buttons 

*  Programmable  Transmit  Freq.  Limits 

"  Extended  Frequency  Range  uotc  i2jntx^ti\ 
'  Priority  Channel 

*  Split  Frequency 
*'  Many  More  Features 


All  these  features  by  replacing 
your  radioes  existing  *VPU"  chip! 

(Priority  Channel  requites  optlanai  hard  ware* 

$59.95  [Optional  Chip  Socket     $7,501 

Includes  Opeiatoi's  and  Installation  Manuals 

CHIPSWlTCf^ 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  or  call  (707)  539-0512  for  free  information 
Quantity  prices  available.  Dealer  inquires  welcome 


CIRCLE  265  ON  READER  SERVICE  CARD 


CIRCLE  77  ON  HEADER  SERVICE  CARD 


• 


COMMUNICATIONS    ' 


Townsend  Electronics,  Inc. 
P.O.  Box  415 
Pferceton,  IN  46562 

219-839-5203  FAX  219-594-5580 


■  r^^  nrtj^wrtvrt^A^  '-'•'<•  :-o  >x>j-.  ■-Mjv vw-ortiX' :-: 


SMARTER  THAN  THE  AVERAGE  KIT! 


Digital  Display-Active  Antennas-Beceivers-Transmitters-SWR  Bridge-Antenna  Tuner- 

S  Meters-SSB  Transmitters-VFO's 

Build     your     complete ^^^^^^^1^^^^^^^^^^  Send  for  our  NEW  catalog 

station  one  piece  at  a  time  ^^^^^^^^^^^^^^^^H  to  (earn  about  these 
or  add  units  to  your  own  BMBBBBHHWMSHI^^^B  exciting  kits  and  learn 
station    as   your    budget [j([(|W||jjj||W^^  what  being  a  Ham  is  all 

allows  and  discover  what KjUjIil^^  about!       orders 

being  a  real   Ham  is  ^I'lpMniiMSHHM  1-800-944-366I 

about,  buildins  your  own!      iMpHlHMJIiB  ORDER  FROM: 

^^^^^^•iSUIs^^^^^^^^^^l  Townsend  Electronics,  Inc. 
B!Bggi^^ffi^^^WmT|^^^P^B  P.O.  Box  415 

■■■■■■■■HBMMilBHifiilH  Pierceton,  IN  46562 

1-800-944-3661  ^^IIUIU^IiUMU^|^UM^UM  219-594-366I 


ORDERS 
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yoor  Feedback  card 


^^  Number  1 9  on  yoi 

Special  events 

Ham  Doings  Around  the  World 


JUL  10-11 

MAPLEWOOD,  MN  Amateur  Fair '92  w\\ 
be  held  at  the  Aldrich  Arena,  1850  White 
Bear  Ave.  Fri.  schedule:  Outside  Flea 
Marttet  from  6PM-9:30  PM;  Commercfal 
Exhibits  from  6  PM-10  PM.  Sat.  schedute: 
Outside  Ffea  iviarlcet  6  Aiyi-3  PM;  Com- 
mercial Exhibits  S  AM-3  PM;  Grand  Prize 
drawing  2:30  PM.  The  event  Is  hobby  ori- 
ented, catering  to  amateur  radio  opera- 
tors, electronics  hobbyists,  and  PC  users. 
Admission  is  $6.  Children  under  6  free 
when  accompanied  by  an  adult.  Free 
parking.  Ticket  holders  may  seli  from  th6 
Giant  Outdoor  Flea  Market  at  no  add^ion- 
al  cost  (no  electricity).  For  info  contact 
Amateur  Fair,  PO  Box  26331,  $t  Paul 
WW  5St26;  ($12)  S53-9999.  Computer 
users  can  call  HAM-UNK  at  (612)  42$- 
OQQQ  (300^9600  baud). 

JUL  10-12 

U.S.AiCANAOIAN  BORDER  North 
Dakota  and  Manitoba's  Jntematicnal  Ham 
Fest  will  be  held  at  the  Peace  Garden, 
Registration  wilt  begin  on  the  afternoon  of 
the  10th.  The  Fest  wilf  end  at  noon  on  the 
12th.  Flea  Market.  Transmitter  Hunts. 
Sunday  morning  Breakfast  for  all.  The 
Peace  Garden  is  iocated  just  a  few  miles 
north  of  Dunseth  HD,  or  a  few  miles  south 
of  Boissevaln,  Manitoba.  Contact  Dave 
Snydal,  25  Queens  Crescent,  Brandon^ 
Manitob3t  Canada  R7B-1Gt 


JUL  11 

NORTH  CHARLESTON,  SC  The 
Charfeston  II  Summer  Hamf est/Computer 
Expo  will  be  held  from  8  AM-3  PM  at  the 
Chas,  Southern  Univ.  Reld  House,  North 
Charleston  SC.  Ex(t-£05 1-26,  US-78  East. 
Free  partying.  Advance  tickets:  S6  family 
admission  (2+),  plus  5  prize  tickets.  At- 
the-gate  tickets:  $5  single  admission  plus 
1  prize  tickel  Additional  prize  tickets: 
$iyea.;  6/$5.  Auction  after  2  PM.  Inside 
Flea  Market  Tables  1/$10,  Addt1/$7,50 
ea.;  Dealer  Tables  (wall  space  and  elec.) 
3/$39,  Sms,  additl  tables  $3/ea.  Outside 
vender  space  and  tailgaters:  Isl  fl'  space 
$3;  S3  each  addt1  space.  DeaJer  and  Flea 
Market  contact:  Roy  Morrow  N4ARA, 
(BOS)  BT1-S9U  (H);  (303)  BB1-0$00  (W). 
Tallgate/Qutside  Vendor,  tour  and  reserva- 
tion help,  contact:  jQhn  Simons 
KC4UCP,  (a03)  a75-3135(H).  Talk-in  on 
147.274-y224,64^/443.a0+. 

PETOSKEY,  Ml  The  Straits  Area  ARC  will 
sponsor  a  hamfest  from  8  AM-1  PM  at  the 
4-H  Bidg,,  Emmet  County  Fairgrounds,  2 
blocks  W  of  US  31/131  intersaction.  VE 
Exams,  Flea  Maiicet.  Admission  $3.  8'  ta- 
bles $3.  Talk-in  on  146.08/,e8  and  146.52. 
Contact  Tom  Romanauski  NSKHEf  (616) 
436-5033. 

SUMMERVILLE  (CHARLESTON),  SC 

The  Trident  ARC  will  spor\sor  Chadeston 


^«*^ 


Listings  are  free  of  charge  as  space  pemiits.  Please  send  us  your  Special 
Event  two  months  in  advance  of  the  issue  you  want  it  to  appear  in.  For  exam- 
ple, If  you  want  It  to  appear  in  the  January  issue,  we  should  receive  it  by  Octo- 
ber 31.  provide  a  clear,  concise  sumnaary  of  the  essential  details  about  your 
Special  Event.  Check  rrhe  Special  Events  Message  Area  #4  on  our  BBS,  (603) 
924-9343,  for  listings  that  were  too  late  to  get  into  publication. 


tiSainmer  Han)fe$t  &  Computer  Expo  at 
the  Charieston  Southern  U.  FieldhoiEse,  I- 
26  (Exit  205)  and  US-7a  East,  from 
oeooZ-1500Z.  Radio,  Computer  and  Soft- 
ware dealers.  Set-up  at  0600.  Wheelchair 
access.  Free  parking.  Campground  and 
motels  nearby.  Advance  tickets  $6  per 
family;  $5  each  at  the  gate.  Tailgate  $3. 
Tables  $10.  Dealers  (call),  True-Auction  at 
1400  hrs.  Talk-in  on  147.27+,  224.64', 
443.80+.  Mini-vacation  planning  assis- 
tance. Atlantic  Ocean  beaches  25  miles. 
Contact  Chairman:  Bubba  Johnson 
mcih  5  Sfioo  Fly  Cin,  Givhans  SC 
29472;  (303)  321-3100  (rocotdBf),  or 
(833)371-7741. 

JUL  11-12 

BILUNGS,  Ml  The  Yellowstone  RC,  Inc., 
will  hold  a  Hamfair  at  the  Yellowstone 
County  Fair  Grounds,  Metra  Park  Turf 
Club.  Shuttle  service  from  Billings  Logan 
tntemat'l  Airport.  Set-up  will  be  ail  day  Fri., 
Jul  10th.  RV  parking  $9.50  per  day,  or 
$22.50  for  3  days,  w/electrical  hookups. 
Hotel  room  discounts  are  available  at  the 
Airport  Metra  Inn  (only  $28  per  night). 
Registration  fee  is  $35.  Advance  tickets 
$5.  $6  at  the  door  (deadline  June  30th). 
Swap  Tables:  Admission  plus  $10  each; 
$S  for  half  table,  Tafk-in  on  147.200+  MHz, 
147.360+  MHz,  3900  kHz.  Send  check  or 
money  order  for  advance  package  to  Yeh 
iowslono  Radio  Club  K7EfA,  Eiimn  C 


Jones  K7BFJ,  Ctub  Sea.  1544  FoothW 
Or,,  Biittngs  MT  59W5.  Please  SASE, 
Get  more  info  from  Vlnce  KB7ADU  (406) 
252-8029,  evBS,;  Bit&m  K7BFJ,  (406) 
252^2045,  &ves.;  or  Vefion  K7AEZ,  (406} 
245-3930,  days. 

JUL  12 

OLD  WESTBURY,  NY  The  Long  Island 
Mobile  ARC  will  sponsor  a  Hamfest  at  the 
New  York  Institute  of  Technology,  Route 
25A,  Old  Westbury  NY,  from  9  AM-4  PM, 
VHF  tune-up  clinic.  N=o  advance,  $5  at  the 
gate.  Exhibitors  $10.  TaJk-in  on 
146.25/.85.  Contact  N&H  Hadman  WE2V, 
(516)  462-5549f  or  Mark  Nadel  NK2T, 
(516)  79&'23e6, 

AUGUSTA,  NJ  The  Susseic  County  ARC 
will  hold  a  Hamfest  at  the  Sussex  County 
Fairgrounds,  Plains  Rd.,  off  Route  206. 
starting  at  8  AM.  Free  parking.  Admis- 
sion $4  (XYLs  and  hamionics  free).  Tail- 
gate S6.  Indoor  Flea  Market  $8  per  space 
(limited  supply  of  tables).  Talk-in  on 
147.90/.30,  222,90/224.50,  146.52,  Con- 
tad  Don  StiClde  K20X,  135  Wefdon  Rd., 
Lake  Hopatcang  NJ  07349;  (201)  663- 
0677. 

BOWLING  GREEN,  OH  The  Wood 
County  ARC  will  sponsor  its  1992  Ham 
A-Rama  at  the  Wood  County  Fairgrounds 
gn  Poe  Rd,,  in  northwest  Bowling  Green. 


1691  MHz  Weather 
Satellite  System 

1691  MHz  HemtPre-amp. 
model  TS-1 691 -P.  Amp  $299 

1691  MHz  Receiver 
mod©ITS*1691-Recvr  pfSO 

Decoder  Board  &  Software 
model  TS-VGA-SAT3  $300 

Decoder  Board  &  Software 
model  TS-VGA-SAT4  $399 

Low  Loss  (microwave)  Coaxial  Cable  (65  ft} 
with  connectors. 
mode!  1691 -coax  ass'y  $55 

1691  MHz  Loop- YagI  Antenna 
model  1 691 -LY(N)  $99 

1691  MHz  Loop-Yagi  Extension 
model  1 691 -LY-XTN  $85 

nemonstration  Disc  (IBM-PC  VGA  campatible) 
of  signals  recorded  from  WX-SAT  system.     $5 

Shipping:  FOB  Concord,  Mass. 
Prices  subject  to  change  without  notice. 


SI 


SPECTRUM  fNTERNATIONAU  INC. 
Post  Office  Box  1 084,  Dept.S 
Concord,  Mass.  01742,  U.S.A. 
Phone:(508)263-2145 
Fax:  (508}  263-7008 
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ICOM  BATTERY  INSERTS 


BP'3 
BP-5 
BP'7 
BP'8 


8.4v 
T0,8v 
13.2V 

8.4v 


2/Omah 
500  m  ah 
SOOmah 
SOOmah 


$15,00 
$21.00 
$23.00 
$21.00 


KENWOOD  BATTERY  INSERTS 


PB21 
PB-21H 
PB24Tabs 
PB-25/26 


7.2v 
7.2v 
9„6v 
8.4V 


200  m  ah 
600m  ah 
600m  ah 
SOOmah 


VAESU  BATTERY  INSERTS 


FNB'4/4A 
FN  6-10 
FNB-17 


12v 
72v 
7.2v 


500mah 
eOOfnah 
eOOmah 


MORE  BATTERY  INSERTS 


Tempo  S2/4/5  Late  500mah 

SanTec  ^142#144  Tabs  600mah 

Azden  300  Tabs  600mah 

Bearcat  600m  ah 

Regency  MT1000  Tabs  600mah 


VAESU  COMPLETE  PACKS 


FNB-2 

FNB10 

FNB-11 

FNB-12 

FNB'123 

FNB'14 

FNB'14S 

FNB-17 


10.8V 

7.2v 

I2.0v 

12.0V 

12.0v 

7.2v 

7.2v 

7.2v 


SOOmah 
eoOmah 
600mah 
SOOmah 
600mah 
lOOOmah 
UOOmah 
600mah 


$12.00 
$15,00 
$15.00 

siaoo 


$27.60 
$15.00 
$18.00 


$21.00 
$22.00 
$15,00 
$20,00 
$15.00 


$19.00 
$34.00 
$52.00 
$45.00 
$48.00 
$48.00 
$59.00 
$35.00 


ICOM  PACKS  2/4  SAT  +  24AT 


BP-83S 

BP-a4 

BP-85S 


7.2v 

7.2v 

12v 


750m  ah 

lOOOmah 

800  m  ah 


$38.00 
$50.00 
$60.00 


*Add  S3  00  Shipping        FREE  Catalogue 

VISA        MasterCard 


TNR  The  Battery  Store 

279  Douglas  Ave.,  Suite  1112 

Altamonte  Springs,  FL  32714 

1  ■800-3460601 


Say  you  saw  it  in  73! 


Why  buy  a  TNC? 

PCHFFAX+PCSEilM 


SPECIAL  COMBINATION  OFFER 


For  a  limitecf  time,  if  you  order  PC  HF  FAX  S99  [see  our 
other  ad  in  tliis  issue),  you  can  add  our  new  and  improved 
PC  SWL  3.0  ror  $80.00  instead  or  our  regutar  low  price  of 
390.00. 

PC  SWL  contains  the  hardware,  software.  iristrLictions 
and  frequency  lists  needed  to  aibw  you  to  feoeive  a  vast 
variety  of  digital  broadcasts  transmitted  over  shortwave 
radio.  Atl  you  need  is  any  ISM  PC  or  compatible  camputer 
and  an  SSB  shortwa\/e  receiver.  The  pf oduci  consists  of. 
Demodulator 
Digrtal  Signal  Processing  Software 

200  Page  Tutorial  Reference  Manual 

World  wide  Utility  Frequency  List 
Tutorial  Audio  Cassette  with  Sannples 
PC  SWL  automatically  decodes  Morse  code,    RTTY, 
AMTOR,  SITOR,  NAVTEXand  ASCII. 

PC  SWL  lets  you  tune  in  on  world  pfess  services 
meteorofoQical  brocidcasls.  ham  radio  operators,  coaslal 
shore  stations,  aviation  telex  and  much  more  digital  action 
on  the  shortwave  bands.  Why  pay  for  another  expensive 
box  w*ien  a  simple  interface  and  your  PC  can  do  the  job? 
ADVANCED  FEATURES: 

Tuning  Oscilloscope        ,  . 

Digital  Waveform  Presentations 

Auto  Calibration  and  Code  Recognition 

Continuously  Tunable  Filter  Freauendes 

Variable  Shift 

Adjustable  CW  Filter  Sensitivity 

Unattended  Capture  and  Priming 

Integrated  Texr  Editor 

Integrated  Log  and  Database 

Shell  to  DOS  applications 

Seamless  Integration  with  PC  HF  Facsimile 
Call  or  write  for  our  complete  oatafog  ot  products. 
Visa  Si  MasterCard  welcome. 


Software  Systems  Consulting 

61 5  S,  El  Cam t no  Real,  San  Clement©,  CA  92672 
Tel:(7 14)498-5784  Fax:(714)498-0568 
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sianing  at  8  AM.  Free  admission  and 
parking.  VE  Exams.  Trunk  sales  SS.  Inside 
tables  S10.  Talkin  on  14776/-18.  Contact 
Wood  County  ABC,  PO  Bom  534,  Bowi- 
ing  GrB^n  OH  434Q2;  (419)  352^260, 

PfTTS  BURGH,  PA  The  North  Hills  ARC 
will  hold  its  7th  annual  Hamfest  from  8 
AM-3  PM  at  the  Northland  PyWic  Library, 
300  Cumberland  Rd.  (10  mites  north  of 
Pitlsbufgh  on  Rt.  19N  or  McKnigtrt  Rd. 
From  1-79  or  the  Pennsytvania  Turnpike, 
lake  RL  19S  through  Wexlord,  turn  left  on- 
to Cumberiamj  Rd.  at  the  second  traffic 
Oghl  after  Ctiunky  Cheese.  Talk-m  nvill  be 
on  147,09  (the  W3B3S  Aflegheny  County 
PubSc  Service  rptr).  Limited  indoor  tables 
S10  each.  Free  admission  and  parking. 
One  free  airtomobile-sized  space  per  tail- 
gater;  each  additional  space  S5. 
Wheelchair  accessible.  Contact  Dors 
Jackson  H3LAZ,  8  i^9e  Ave.,  BfB^ofd 
Woo<ls  PA  ISOIS;  (4X2)  935'334X 

DOWNERS  GROVE,  IL  The  OuPage 
ARC  w^l  sponsor  their  tOth  anmial  Hanv 
lest/Comput&r  Man.  be^nning  at  a  AM  at 
ihe  Amerccan  Legion  Posi  ao,  4000 
Saratoga  Ave.,  Oowners  Grove  IL.  Post 
80  is  located  about  20  miles  west  of 
Chicago,  oob  \AQck  r>orth  of  Ogclen  Avt. 
(Rte  34),  and  ooa  t>lock  west  of  Malfk  St. 
From  l-aa  exit  a!  Highland  Ave.  south  to 
Ogden,  west  on  Ogden  one  block  lo 
Samtoga.  one  bJock  north  on  Saratoga  to 
the  Amertcar!  Legion  Post  QO  Flea  Mar- 
ket. Tallgating.  Free  Parking,  VE  Exams 
for  all  dassas;  piease  bring  your  license, 
copy  of  license,  photo  10  and  ceftificate  of 
successful  completion,  if  appropriate. 
Tickets  S3  in  advance.  54  at  the  gate. 
Talk-in  on  146.52  MHz  simplex  and 
145.25  MHz  -600.  (CTCSS  107.2  Nz),  For 


tickets,  tables  or  info,  SASE,  or  call  Edwin 
WeinstBin  W09AYR,  DARC  Hamfest 
Chair  ma  fit  7S11  Walnut  Ave., 
Woodrldge  IL  60517.  Ham  /me  {7QB} 
985-9256. 

JUL  17^19 

ESSEX,  MT  The  Seih  Annual  Glacler-Wa- 
terlon  Intemati  Peaoepark  Hamfest  will  be 
hekJ  at  Ifie  Three  Fortes  Campground,  Es- 
sex  MT.  Advance  tickets  (before  July  3) 
are  $6.50.  S2D.50  after  July  3,  VE  Exams. 
For  registration  write  to  Ethel  Ferree 
KATHEX,  Box  75.  W&ff  Creek  Ml  59648, 
or  call  Pete  KF7H,  (406)  222-2601.  Ail  are 
weteome  Talk-in  on  146.5Z  For  info  cof^ 
tact  Sheila  Devitte  VE6N0W,  (403)  282- 
2t7h 

JUL  18 

SALISBURY,  NC  The  f^orth  Carolina 
Chapter  of  the  Tripte  States  RAC,  will 
sponsor  a  "Firecrackef  Hamfesf  at  tfte 
Salisbury  Civic  Center  from  9  AM-S  PM. 
Admission.  ^  in  advarwe  (with  SASE).  S4 
at  the  door  No  additionaJ  cftarge  for  Rea 
Market  Tatiles  in  air  concftioned  area,  SS. 
Set  up  al  3  PM  9  PM  Fri.,  7  AM  SaL  FCC 
Exarr^  by  W5YI.  ARRL  Forum  at  10  AM. 
VEC  Exams  at  t:30  PM.  Pre-registration 
requfred  with  form  610,  copy  of  iicense. 
aiKJ  S5.2S  Im.  Send  to  isabetl  Ledford, 
PO  Box  826,  CootemeG  NC  27014.  Talk- 
in  on  146-73  or  146.655.  Directions:  From 
Interstate  N85,  take  Hwy.  #52  west/Easi 
fnnes  St.  Turn  left  on  South  Boundary  St., 
the  Fesi  is  on  the  left.  For  info  and  pre- 
registration  contact  Waiter  Bastow 
N4KVF,  3045  High  Rock  ffd,  Gold  Hill 
NC  28Q7U 

ABILENE,  KS  The  Smdcy  V^tey  RC  will 
sponsor  a  Hamfest  from  9  AM -4  PM  a! 


Eisenhower  Park.  VE  Exams.  Talk-in  on 
146.88  Of  145.33.  Contact  BiH  fenton 
W0OIN,  315  S.  Washington,  Junction 
Cfty  KS  €$44i:  (913)  238^7817. 

JUL  19 

dfUBRIDGE,  MA  The  MIT  Electronics 
Research  Soc..  the  MIT  Radio  Soc.,  and 
the  Harvard  Wireless  CJub,  will  co-sponsor 
a  TAILGATE  Eleclronics/Computer/Ama- 
teur  Ratio  Flea  Market  from  9  AM- 2  PM  al 
Albany  and  Main  Streets  Admission  S2. 
Free  off- street  parking.  Sellers  %B  per 
space  at  the  gate,  S5  in  advance  (indudes 
1  admission).  Set-up  al  7  AM.  Call  ($17) 
253-377$  for  reservations  and  info  Mail 
diedcs  before  the  5th  to  W1GSL  PO  Box 
82  MfTBB,,  Camtridge  MA  02139. 
Talk-in  on  146.52  and  449725/444.725  * 
pt2A<W1XM/rptr. 

WASHJNQTON,  MO  The  Zero  Beaters 
ARC  wiii  hold  Its  30th  annual  Hamfest  at 
B^e  Bemie  H.  Hiiennan  Park  fWashington 
FairgfDunds).  from  6  AM- 3  PM  Flea  Mar- 
ket partung  $4  a  space.  VE  Exarr^  (walk- 
ins,  starting  at  lO  AM— bring  onginaf  li- 
cense and  a  photocopy }.  Free  parking. 
Free  admission.  Talk-tn  on  147.24  and 
444.90  rptrs.  Contact  Crslg  Brune 
N0MFO,  PO  Bom  24,  Outiow  MO  63342; 
(314)  239-0060  daya;  (314)  28U2784 
eve.  and  weekends. 

FLINT,  Ml  The  4)h  annual  Swap  and 
Shop,  sponsored  by  the  Genesee  Co<irrty 
RC.  wiH  be  held  at  Dom  Poiski  Hall  on 
North  Linden  Rd..  t  mile  west  olJ'75  and 
1/4  m^le  south  of  Pierson  Hd.,  8  AM-1:30 
PM.  Advance  tickets  S3.  S4  at  the  door. 
Talk-in  on  t47.340/.940.  146.52  simplex 
or  444.200.  Send  checks  or  inquiries 
along  with  an  SASE  to  Swap  Committee, 


GCRC,  PO  Box  43S,  ftmt  Ml  48501,  or 
call  Tom  N8DYN,  (313)  743-3980  for 
more  into. 

JUL  25 

NORTH  BEND,  OR  The  Coos  County  RC 
will  host  the  2nd  annuaJ  SoLrthem  Oregon 
Coast  Hamfesi  at  the  North  Bend  Jr.  High 
School  from  9  AM -5  PM.  Free  partcing. 
Free  RV  pariting  all  weekend.  VE  Exams. 
Advance  tickets  S4,  S5  at  the  door  Tables 
Si 5.  Large  shopplrvg  mall  within  walking 
tS^ar>ce.  Contact  R  Lyon  H7S8E  Coos 
County  Radio  Club,  PO  Box  3494,  Cooff 
Bay  OR  37420.  TeL  (503)  BS8-2317.  TaJk- 
in  on  146.01/.61  K7CCH  rptL 

LANCASTER,  PA  The  Red  Rose  Re- 
peater Assn.  wifl  sponsor  a  Computer  Fest 
at  tti«  McCaskey  High  Sctiod  from  9  AM- 
3  PM,  Set-up  at  7  AM,  Acinkssion  S4;  d* 
dren  under  14  free  with  frying  aduft.  Ven- 
dor contact:  Wade  Mackey,  §  Sunrise 
Terr.,  MfUersvitle  PA  175S1;  (717)  872- 
5328. 

JUL  25-26 

OKLAHOMA  OTY,  OK  T>Te  1 9lh  annual 
Ham  Holklay  and  Stale  ARRL  Convention, 
sponsored  by  Central  Oklahoma  Radio 
Amateurs.  Inc.,  will  be  tield  at  the  Made  in 
Oklahoma  SIdg,,  Oklahoma  Stat&  Fair 
f^rk,  Doofs  open  at  8  AM  both  days.  Gi- 
anl  Ftea  Market,  new  and  tised  equip* 
ment,  VE  Exams  on  Sa!.,  RF  Foxhunt, 
packet,  computer,  AM  SAT.  etc.  Dinner 
Sal  eve.:  QCWA  Breakfast  Sun.  morning. 
Advare^  tickets  S6,  SS  at  the  door.  Tables 
$5  in  advance,  S7  at  the  door  Talk-in  on 
147.01^,63.  Contact  Ham  Holiday  1992, 
PO  Box  95942,  Oklahoma  City  OK 
73i43-S94Z 
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AimX      ICOM     YAESU 

SPECIAL    SPECIAL 

CALL 

For  This  Month's  Special-Buy 
Some  Quantities  Are  Limited 

FREE  SHIPPING  UPS  SURFACE 
(except  power  supplies  and  antennas) 

9500  Cedar  Lake  Ave..  Suite  100 
i  Oklahoma  City,  Oklahoma  731 14 
I  LocaJ  &  Info  (405)  478-2866 


c.o.a 


Fax  (405)  478-4202 


CALL  TOLL  FREE 
1-8CM)-70K-HAMS 


1-tours  of  Opefafion 
M-F1CH 

1  -800-765-4267    S+iownjom  cJosecl  Mondays 


€illCL£  192  QH  READER  SERVICE  CARO 


73  Amateur  Radio  Today  •  July,  1 992  67 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTBONICS 


FEATURfNG  AN  EXTENSIVE  LINE  OF  YAESU  PRODUCTS 


ALL  MODE  HF 
BASE  STATION 


$3699 


00 


#FT1000D 


YAESU  u.S,A. 


,». 

FT33R/TTP 

220MHZ  HT 

$328.00 

f 

FT411E 

2MHT 

$299.00 

■*■ 

FT811 

440  MHZ  HT 

$339.00 

« 

FT470 

2M/440  HT 

$404.00 

» 

R911 

122  MHZ  HT 

$429.00 

« 

R5200 

2MM4  MOBILE 

$629.00 

:tf 

FT757GXII 

ALL  MODE  HF  PORTABLES 

$929.00 

IF  YOU'RE  IN  THE  BAY  AREA,  STOP  BYl 

1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

CaH  us  at  (408)  998-5900 

Since  1933 


CIRCLE  132  ON  READER  SERVICE  CARD 


NOW  YOU  CAN 
AFFORD  THE  BESTI 

Engineered  for  the  Ham,  the  finest  In  Crank-Up. 
Free-Standing  or  Guvea  Towers  la  from  Trf-Ex.  For 
over  30  years,  the  INDUSTRY  standard-t>acked  with 
Defense  and  Aerospace  technotogy. 


MW  SERIES 

Self-supporting  when 
attadieo  at  first  section  - 
will  hold  nomnai  Tri-Band 
beam:  25".  33;  50".  and 
65'  heights. 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq.  ft.  in 

a  50  MPH  wind  at  36'  and 

SV 

heights.  ST"  tower  rated 

fOfBsq.  ft. 


F 


LM  SERIES 

*W"  brace  motorized 
tower  HokJs  large 
antenna  loads.  Models  at 
ZT,  54',  and  70'  heights- 

TM  SERIES 

Tubular  construction  for 
larger  antenna  loads  at 

70"  90*  and  too*  heights. 
Free  standing,  with 
motorized  operation. 


TO  ORDER  CALL 
aO0^2a'2393 

TECH  SUPPORT 

209^51-7859 

FAX  -  209-651-5157 


TOWER  CORPORATION 

Quaiity  Structums  since  1954 


71 B2  RasmLB««n  Av«. 
Vnalia,CAd3aai 
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JUL  26 

MILFORO,  CT  The  Coastline  Arraleur  ARA 
will  hold  VE  Exams  for  all  classes  at  the 
Fowler  B!dg..  145  Bridgporl  Ave,,  at  12  noon. 
Wa(k-ins.  Contact  Gary  NBW,  (203)  933- 
5125,01  (^ck  WAt  YQEf  (203)  S74^1Q14. 

TIMONIUM,  MD  The  BRATS  Maryland 
Hamfest/Compulef  Pest  will  be  held  at  tlie 
Maryland  Stale  (Tlmonlum)  Fairgrounds  on 
York  Rd.,  off  1-83  and  I-G95.  from  6  AM-3 
PM.  Admission  $5  per  adult;  children  under 
12  free.  3'  tables  in  the  Main  Exhibit  Hall  are 
$50  each  [includes  AC  power  and  one  ad- 
mission ticket).  6'  tables  in  the  Home  Arts 
BIdg.  are  $25  each,  no  AC  power;  admission 
is  additional.  Set-up  at  2  PM  Sat.  Tailgate 
area  set-up  Z  PM  Sat.,  $5  per  vehicle  space. 
Buyers,  please  note:  This  is  not  a  2-day 
hamfest.  Sal,  PM  access  is  tor  dealer  and 
tailgating  set-up  only,  W  Exams  Sun,  at  10 
AM  in  Administratian  Bidg.^  mail  your  com- 
pleted Fonn  G10  to  Johtt  Crml  WB3GXW, 
32Q&  Kifksnny  Sir  Sifv&r  Spring  MD 
20904,  For  tables,  info,  write  to  BRATS 
Hamfesi,  PO  Box  5915,  Baltimore  MD 
21203  Of  call  Table  Chaimfian  FrsniNieder' 
rmyefNSHFS,  (4W)  5BJ-9f  47  anytime. 

AUG1 

COLUMBUS,  OH  The  Voice  of  Aladdin 
ARC  will  host  a  Hamfest  from  a  AM-5  PM  at 
Aladdin  Shrine  Temple,  Morse  Rd,  and  I- 
270  JuctJOn  on  the  east  side  of  Columbus. 
Advance  tickets  S3,  $4  at  the  door.  Flea 
Market/Trunk  sales  $2  per  vehicle.  Tables 
S5  in  advance,  S6  at  the  door.  Advance  reg- 
istration preferied.  Make  checks  payable  to 
Voice  of  AtBddin  ARC  and  mail  with  re- 
quests and  SASE  to  James  C,  Calnes 
KBSKMB,  1056  Erickson  Awe.,  Cotumbus 
OH 43227'124U}Nsi\k'in  VE  Exams. 

AUG  8 

HUNTINGTON,  WV  Tlie  Tri-State  ARA  will 
sponsor  Hamfest  '92  &  Computer  Show 
starting  at  8  AM  at  the  Huntington  Civic 
Center  Set-up  at  6  AM.  Walk-in  W5YI  test- 
ing for  all  license  classes.  Wheelchair  ac- 
cessible. YL  and  XYL  acliviltes.  Close  to  all 
accommodations  and  restaurants.  Oona- 
tksn,  adults  $5,  children  12  and  under,  free. 
For  more  info,  call  BiH  KFdOK,  (304)  522" 
i933f  or  Aian  N&LNS,  (304)  736-9303, 
anytime. 

AUG  14-16 

PARK  CITY,  UT  WIMU  '92  and  Ihe  ARRL 
Rocky  Mountain  Div.  Convention  vifilt  be  at 
the  Olympia  Hotel.  Phone  1-800-234-9003 
for  reservations;  mention  WIMU  '92  lor  spe- 
cial rates.  VE  Exams  f(\.  at  6  PM;  call 
NV7V,  (801)  465^983  to  register.  UARC  is 
sponsoring  a  Steak  Fry  Sal^  at  6  PM;  $12 
per  person.  Swap  meet  starts  Sat.  at  8  AM, 
no  charge  for  tables.  Sun.  at  8  AM,  an  All- 
You-Can-Eat  Buffet,  $6.95  per  person.  Pre- 
register  before  Aug.  1,  $10;  after  Aug  1  and 
at  the  door,  $15,  Children  under  12  may 
regEster  at  any  lime  for  $4,  Send  registration 
requests  and  checks  to  WIMU  '92^  PO  Box 
87,  Bountifui  0184011-0067,  You  must  be 
registered  to  attend  these  events. 

SPECIAL  EVENT  STATIONS 
JUN  28*AUG  13 

SEQUOIA  NATIONAL  FOREST,  CA 
Radio  Station  N6PZA  will  be  operating 
portable  from  Boy  Scout  Camp  Whitsett,  on 
a  when-time-permits  basis,  Camp  Whitsett 
is  located  in  the  southern  portion  of  the 
Sierra-Nevada  Mountain  Range,  32  mi. 
north  of  Kemville  CA.  Operation  will  be  in 
the  40  and  17M  bands  Mon.-Fri.  during 
2100-2400  LfTC;  and  17  and  20m  Mon.- 
Thurs,,  0100-0400  UTC,  with  Occasional 
operation  on  10m.  Send  inquires  to  Chuck 


Smith  N6P2A,  PO  Box  1867,  Lake  tsaijeh 
ia  CA  93240-1867.  We  would  like  to  estab- 
lish a  possible  Scout/Summer  Camp  Net 
with  alE  Boy  or  Girl  Scouts,  Scout  leaders, 
or  Ham  Radio  licensed  Camp  Staff  mem- 
bers who  vifork  at  Boy  or  Girl  Scout  or  other 
Youth  Camps  during  the  summer.  Listen  for 
Camp  Whitsett  on  the  General  portions  of 
the  Ham  Bands  {especially  17, 20  and  40m) 
during  the  day 

JUL  2-12 

CALGARY,  ALTA.  CANADA  Station 
CJ6CEXS  virill  operate  from  the  Calgary 
Stampede  f  to  celebrate  the  125th  anniver- 
sary of  Canada.  There  will  be  a  8  x  10  full 
color  poster  award  for  $5  U.S.  funds.  Any 
contact  on  any  mode/band  qualifies.  Spe- 
cial QSL  cards  will  be  sent  out.  Talk-in  on 
146.350  -600  VE6RYC  rptr.  On  the 
grounds,  use  146.520  simplex.  QSL  via 
VESPiAO. 


JUL  4 

DELTAVILLE,  VA  The  Middlesex  AR 

Group  will  operate  AC40G,  1230-2030 
UTC  to  commemorate  Deltaville's  4th 
of  July  Celebration.  Operation  will  be 
In  the  General  portion  of  the  80,  40 
and  20m  bands.  Fof  certificateT  send  OSL 
and  SASE  to  Pat  MuUer  AC40G, 
M,ARM.,  PO  Box  148,  Locust  Hiti  VA 
23092. 

NeiLSVILLE,  W1  Station  N9MCH  will  be 
operated  by  the  Clark  County  ARES,  from 
the  High  ground  Veterans  Memorial  Park  lo- 
cated 2  1/2  miles  west  of  Neiltsville,  in 
southern  Clart^  Count/,  just  off  US  Hwy.  10, 
The  station  will  operate  from  1700Z-0500Z 
(12  PM  noon  COST  to  12  AWI  midnight 
COST).  Frequencies:  The  bottom  portksn  of 
the  General  eom^  40m,  15m,  and  10m 
phone  subbands.  For  a  Certificate,  send 
your  QSL  and  a  9  X  12  SASE  to  The  High- 
ground,  PO  Box  457,  NeitfsviUe  Wl 
54456. 

PISCATAWAY,  NJ  N2H0Q  will  operate  the 
first  326  minutes  (0000-0626Z)  to  celebrate 
Ihe  326th  Anniversary  of  the  town.  RTTTY 
only  on  various  HF  bands.  For  certificate, 
send  QSL  and  9  x  12  SASE  to  Geoff  Malta, 
PO  Box  312,  Piscafaway  NJ  08855, 

STAUNTON,  VA  The  Valley  ARA  will  oper- 
ate  Station  WB8GIF  in  conjunction  with  the 
Statler  Bros.  Happy  Birthday  USA.  Opera- 
tions will  lake  place  in  the  General  portion 
of  80,  40,  20  and  t5m  CW  and  phone 
bands,  and  the  Novice  tOm  band.  For  spe- 
cial glossy  Certificate,  send  9  x  12  SASE  to 
VARA,  PO  Box  566,  Staunton  VA  24401. 

JUL  4-5 

BUFFALO,  NY/FT  ERIE,  ONT.  CANADA 
The  South  Towns  ARC  will  operate  Station 
WB2ELW  and  Niagara  South  ARC  will  op- 
erate Station  VE3NKH.  to  commemorate 
the  65Ih  Anniversary  of  the  opening  of  the 
Peace  Bridge  over  the  Niagara  River  (con- 
necting Buffalo  NY  and  Ft.  Erie  Ont.),  Ttiey 
are  also  celebrating  the  annual  Friendship 
Festival  commemorating  180  years  of 
friendship  between  the  U.S.  and  Canada. 
Operation  will  be  in  the  lower  25  kHz  of  tf>e 
General  phone  subbands,  the  Novice  10m 
phone  subband,  the  CW  General  sub- 
bands,  10m  Novice  CW  subband,  the 
WB2ELW  rptr.,  147.09  MHz  (+600  kHz 
transmitt}  and  the  VE3NKH  rptr.,  147.165 
(+600  kHz  transmitt).  For  certificate:  US 
amateurs  send  QSL  and  SASE  to  John 
Leiten  WB2ELW,  6120  McKiftfey  Pkwy., 
Hamfyurg  NY  14075.  Canadian  amateurs, 
send  OSL  and  SASE  to  John  Giimour 
VE3NKH,  158  High  St,  Fort  Erie,  Ont 
Canada  L2A  $R1^ 


JUL  10-11 

PEACE  GARDEN,  NORTH  DAKOTA/ 
MANITOBA  BORDER  fn  conjunction  with 
ttieir  29th  North  Dakota/IVIanitoba  Inter- 
national Hamfest,  VE4IHF/0  will  be  In 
operation  as  a  Special  Event  Station. 
Operation  will  be  from  9  AM-5  PM.  Fre* 
quencies;  3.937,  7,255, 14255, 21.355  and 
28.355,  plus  or  minus. 

JUL1M2 

U.S^CANADA  Amateurs  aftJIiated  with  ttie 
American  Sunbathing  Assn..  The  Naturist 
Society,  and  Federation  of  Canadian  Nalur- 
ists  will  sponsor  operation  of  as  many  as  t2 
SE  statfons  (40-2  meters;  10  AM-3  PIVI  local 
time)  to  celebrate  tslatbnal  Nude  Weekend. 
For  certificate,  indicating  all  sites  worked, 
send  QSL{s)  and  9  )(  12  SASE  !o  AE3D, 
PO  Box  5401  Laurel  MD  20707^407, 

NORWOOD,  NY  The  St.  Lawrence  County 
10m  Assn.  will  operate  WN2R  to  celebrate 
the  annual  "Norwood  Regatta*"  at  Norwood 
NV.  Operation  will  be  on  ttie  General  por- 
tion of  40m  and  20m  and  tlie  Novice  portion 
of  10m  from  12  noon-7  PM,  EOT.  For  a  spe- 
cial OSL,  serid  QSL  and  SASE  to  Regatta, 
Gemtai  Deiivm'y,  Nen/vood  NY  13668. 

JUL  15 

ATKIN,  MN  The  Barton  Amateur  RadfO 
Family  will  operate  K0PVB  trom  1800Z- 
2400Z  to  commemorate  their  40lh  annual 
visit  to  Sunset  Bay  on  Cedar  l^ke.  Opera- 
tion will  be  in  ttie  40,  20,  15  and  10m 
bands.  For  a  certificate  and  honorary  mem- 
bership In  B,AR.F.,  send  QSL  and  SASE  to 
B.A.R.E,  c/o  KA0WOW,  1441  West  41st 
St.,  Davenport  tA  S280B.  SWLers  encour- 
aged to  respond, 

JUL  11-12 

FULTON,  NY  Ttie  Oswego  County  Ama- 
teur Radio  Emergency  Service  will  operate 
KY2F  from  1200Z-21002  each  day,  from 
the  Central  New  York  tntemat^l  Air  Show  at 
the  Oswego  County  Airport.  Frequencies: 
The  middle  ot  the  General  80,  40^  20.  15, 
and  10m  phone  bands;  Novice  portion  of 
10m,  147.75/ J 5  MHz.,  and  packet  on 
145.05  MHz.  For  certificate,  send  your  QSL 
card  and  a  large  SASE  to  Fred  Swi^tfows- 
ki  KY2F,  PO  Box  5227,  Oswego  NY 
13126. 

JUL1M9 

WOOSTER,  OH  The  Wayne  A R  Tech- 
nical Soc,  will  operate  N8CEY  1200Z 
for  15  hours  Jul.  11-19  to  celebrate 
the  Ohio  Agricultural  Research  and  Devel- 
opment Center,  "A  Century  of  Science" 
at  Wooster.  CW:  3.S50,  7.050,  10,125. 
14.050,  21.0SO,  24.920,  28.150;  Phone: 
3.900,  7.275,  14.275,  21.350,  24.960, 
28.350.  For  certificate,  send  QSL  and 
a  SASE  to  OARDC,  Mike  Brugger  N6CEY, 
t6BQ  m^tson  Am,  Wooster  OH44B91. 

JUL  12 

LA  GRANGE  PARK,  IL  The  Six  Meter 
Club  of  Chicago  will  operate  K90NA 
1400Z-2359Z  to  commemorate  the  centen- 
nial of  La  Grange  Park,  Frequencies: 
Novice  portion  of  10m,  and  146. 37/. 97 
K90NA  rptf.  For  QSL,  send  SASE;  lor  cer- 
tificate, send  9  X  12  SASE  to  K90NA,  Karl 
Weisshappel,  802  Barnsdale  Rd^  La 
Grange  Park  IL  6(^25^ 

JUL  18 

DENVER,  CO  The  Rocky  Mountain  Radio 
League  will  launch  a  high  altitude  balloon 
carrying  a  cross-band  rptr,  with  the  ID  of 
N0FVG  BALLOON  REPEATER,  at  1400Z. 
The  input  frequency  wlfl  be  446.000.  with 
the  output  of  147.555.  The  expected  max. 


altitude  will  be  close  to  100,000  feet.  Sta- 
tions 500  miles  from  Denver  should  be  able 
to  check  in.  FFight  duration  will  be  about  4 
hours.  There  will  be  a  conducted  net  on  this 
rptr,  Ail  stations  that  checit  in  wifl  t)e  sent  a 
commemorative  QSL  card.  Send  your  QSL 
card  with  an  SASE  to  Warren  Gretz 
N0FVG,  3664  E  Lake  Dr.,  Uttleton  CO 
8012t 

JUL  18-19 

STATEN  ISLAND,  NY  The  Staten  Island 
ARA  will  operate  W2CWW  from  Sat.  at 
1200Z-1500Z  Sun.,  to  celebrate  their  701h 
Anniversary  with  the  ARRL.  Operation  wifl 
be  in  the  lower  25  kHz  of  the  General  80, 
40.  20  and  15m  phone  subbands.  and  the 
Novice  portion  ol  the  10m  phone  subband. 
Aiso  445.325  *5  156.7pl  club  rptr  For  a 
Certificate  sujtat>le  for  framing,  send  your 
QSL  with  a  9  X  12  SASE  to  Staten  isiand 
ARA,  PO  Box  140495,  Staten  fsland  NY 
10314^018. 

TALLADEGA,  AL  The  Talladega  RAC  will 
operate  Station  AA4UF  from  the  Third  An- 
nual Induction  of  the  International  Motor 
Sports  Hall  of  Fame,  Jul  18  from  1300Z- 
0500Z,  and  Jul,  19  from  1300Z-2300Z  on 
14.270  MH2  (+A  QRM),  in  the  20fn  phone 
band  and  the  middle  of  the  10m  Novice 
phone  band.  For  a  Certificate,  send  QSL 
and  two  units  of  postage  to  TRAC,  PO  Box 
§26,  TaffadegaAL  3516a 

JUL24-AUG8 

MONTREAL,  QUEBEC,  CANADA  Station 
CI2M  will  operate  daily,  Jul.  24- Aug.  S,  from 
1300-0100  UTC,  to  com- 
memorate the  350th  Anniversary  of  Montre- 
al. Frequencies:  SSB:  3,875, 7,250. 14.250. 
21.350,  28.350  W-  QRM.  SSTV:  14.230; 
Packet:  145,03;  ATV:  43925;  VHF:  50.135, 
147,045.  A  special  QSL  card  wifl  be  avail- 
able. Please  QSL  with  SASE,  or  via  yE2 
bureau  to  C12M  via  VE2CUA,  Concordia 
University  ARC,  c/o  CU$A  H-637,  1455 
DeMaisonneuve  West,  Montreal  Que- 
beCr  Canada  H3G  IMS. 

JUL  27-AUG  2 

CANTON,  OH  The  Canton  ARC  will  operate 
Station  W8AL  trom  2200-0200  UTC  Jul.  27^ 
Jul.  31;  and  from  1700-2300  UTC  Aug.  1-2, 
to  cetebrate  the  Pro  Football  Hall  of  Fame 
Greatest  Weekend.  Frequencies;  SSB: 
28.350.  21.350,  14,270,  and  7.270;  CW: 
28.150, 21,060^  14.060,  and  7.060.  There  will 
also  be  RTTY,  Packet,  Amtor,  and  2m  Ff^  op- 
eration. SWLs  welcome.  For  an  unfolded 
Certificate,  send  your  QSL  and  a  9  x  12 
SASE,  with  two  units  of  first  class  postage. 
For  a  QSL  or  a  folded  certificate,  send  your 
QSL  and  a  #10  (business  size)  SASE  to 
Randy  Phelps  KD8JN,  1226  Delveme  Ave. 
BW,  Canton  OH  44710-1306. 

JUL31-AUG2 

DARMSTADT,  GERMANY  The  Wiesbaden 
ARC  will  operate  DAIWA/P  from  Franken- 
stein Castle,  on  all  bands  SO-lOm,  CW, 
SSB,  Packet,  and  digital  modes.  A  specfal 
QSL  card  has  been  printed  especiaily  for 
this  event.  QSL  to  DJ0PU,  SAE  with  2  or  3 
IRCs  or  "greensamps/  For  more  into,  con- 
tact Rob  Kipp  DJ0PU,  HtiBgelstr.  25,  D- 
WSOIQ  Langen,  Germany. 

AUG  1-16 

LEWISTOWN,  PA  The  Juniata  Valley 
ARC  will  operate  Station  K3DNA  in  cele- 
bration of  the  25th  Anniversary  of  the  US 
Ganoe  Assn.  Natl  Championships.  Fre- 
quencies: The  General  portion  of  the  SSB 
band  as  well  as  on  CW.  Most  operation 
will  be  during  the  week  of  Aug  1-8.  For  a 
speciaf  Certificate,  send  an  SASE  to 
K3DNA,  PO  Box  73,  Yeagertown  PA 
17099. 
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above  the  733  cnodel  is  supporting  a  Repeater,  3  DuplcAfid  Links  to  different  sites,  and  3 
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after  delivery.  Finally,  a  real  controller  for  the  Linked  s"ystem  operator  1 
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More  Digits 

Last  month,  we  were  cJiscussing 
digital  technology.  Let's  continue* 

Abracadabra 

Thiere  are  various  ways  to  convert 
an  analog  signal  to  digital  form  and 
back  again.  Tlie  amtog-to-djgtta]  con- 
verter, or  ADC,  has  evolved  over  the 
years,  with  various  types  suited  to  dif- 
fering tasks.  One  common  type  of 
ADC,  the  successive  approximation 
register  (SAR),  works  in  an  iterative 
fashion.  It  makes  a  rough  guess  of  the 
correct  digital  value  of  the  sample  and 
then  reconverts  its  guess  to  analog 
fomn.  Then,  it  subtracts  the  reconvert- 
ed voltage  from  the  original  signal  in  a 
differencing  amplifier.  What  s  left  is  the 
difference  between  them,  which  corre- 
sponds to  the  error  in  the  ADC's 
guess.  It  then  makes  another  approxi- 
mation in  an  attempt  to  accurately  dig- 
itize the  error  With  each  guess,  the 
digital  representation  of  the  signal  gets 
closer  and  closer  to  being  correct.  Fi- 
nally, all  the  error  is  cancel  fed  out  and 
the  conversion  is  complete.  This  tech- 
nique works  remarkably  well,  but  it 
takes  time,  due  to  the  repetitive  nature 
of  the  process.  SAR  converters  are 
fine  for  low-frequency  measurements 
and  some  audio  work,  but  they  just 
aren't  fast  enough  for  video  or  other 
high-frequency  applications. 

There's  a  much  faster  type  of  con- 
verter, called  a  flash  converter,  which 
is  especially  useful  for  video,  because 
of  its  speed-  This  converter  takes  only 
one  "pass"  to  completely  convert  its  in- 
put sample.  It  uses  a  large  array  of 
voltage  comparators  to  detect  the 
sample's  voltage.  The  outputs  of  the 
comparators  are  converted  into  a  digi- 
tal word  with  some  logic  gates.  It 
doesn't  get  much  simplef  than  that!  So 
why  not  do  all  A/D  conversion  this 
way?  We!E^  when  you  get  up  to  more 
than  a  few  bits  of  resolution,  the  num- 
ber of  comparators  and  logic  gates 
gels  to  be  unwieldy.  Putting  65,000 
comparators  and  thousands  of  gates 
on  one  chip  ain't  easy^  especially 
since  each  comparator  requires  a  pre- 
cision, laser- trimmed  resistor  to  pro- 
vide (1s  voltage  reference.  As  you 
might  imagine,  flash  converters  are 
expensive. 

There  are  other  kinds  of  ADCs.  but 
the  objective  ts  always  the  same:  to 
sample  the  input  waveform  at  discrete 
intervals  and  convert  each  sample  into 
a  digital  number^  with  as  iittle  error  as 
possible- 
Hold  It  Right  There 

fvJo  matter  what  digitizing  technique 
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is  usedi  the  conversion  process  takes 
time.  Unfortunately,  the  incoming  sig- 
nal  may  change  during  the  conversion 
period^  introducing  serious  errors  in 
the  measurement.  For  that  reason,  a 
sample  and  hold  circuit,  which  does 
exactly  what  the  name  implies,  is  used 
to  freeze  the  voltage  being  measured 
until  the  measurement  es  complete.  In 
older  systems,  the  sample  and  hold 
circuitry  was  separate  from  the  ADC, 
but  most  modern  ADCs  include  it  right 
on  the  chip,  making  circuit  design  sim- 
pler. 

Give  It  Back! 

The  process  of  reconverting  a  digi- 
tal signal  into  its  original  analog  form 
is  easier  than  the  reverse,  A  set  of 
gates  whose  outputs  are  summed  by 
a  network  of  precision  resistors  makes 
a  perfectly  decent  digrtai-to-analog 
converter,  or  DAC.  Thanks  to  CDs. 
though,  various  new  techniques  for  ul- 
tra-clean DM  conversion  have 
evolved.  In  pursuit  of  ever  more  per- 
fect sound,  designers  have  developed 
such  things  as  oversampling  and  bit 
interpolation,  which  actually  synthe- 
size data  values  in  between  the  exist- 
ing ones  in  order  to  make  the  resultant 
waveform  smoother  and  easier  to  fil- 
ter Such  things,  however,  are  overkill 
for  voice-grade  networks;  a  simple  re- 
sistive DAC  will  do  fine. 

We've  seen  how  we  can  digitize  an 
audio  signal  and  the  benefits  and 
costs  of  doing  so.  Is  it  practical  to 
send  digitized  information  over  the  air 
and  recover  it  at  the  receiving  end? 
Wellf  maybe.  The  broadcast  industry 
is  experimenting  right  now  with  send- 
ing it  over  UHF,  with  the  intent  of  pro- 
viding compact-disc-qualtty  audio  di- 
rectly to  your  home.  Eventually,  they 
plan  to  do  away  with  traditional  AM 
and  FM  altogether,  though  I  expect  it 
will  be  phased  out  over  many  years. 
So,  don't  go  hauling  your  stereo  gear 
to  the  hamfest  just  yet!  Initial  tests  in- 
dicate that  it  takes  far  less  power, 
compared  to  FM,  to  get  the  digital  data 
across,  despite  the  required  higher 
bandwidth.  I,  for  one,  look  forward  to 
the  time  when  we  all  aren't  drenched 
with  megawatts  of  RF,  24  hours  a  day. 
Of  course,  TV  broadcasting,  especially 
on  the  UHF  channels,  contributes 
most  to  the  RF  soup  in  which  we  all 
live.  But  who  knows,  maybe  that  too 
will  be  digital  one  day. 

What  About  Us? 

Could  we  hams  use  digital  voice 
links?  Sure,  why  not?  For  local  work, 
digital  would  be  excellent,  perhaps 
providing  far  greater  coverage  from 
our  walkies  and  repeaters,  and  per- 
haps making  multiple-user  slngle- 
channei  repeaters  a  reality.  For  HF, 
though,  it's  another  story.  The  fading, 
Static  and  QRIVl,  at  least  as  they  exist 

1992 


today,  would  likety  make  data  recovery 
very  difficutt.  Also,  high-speed,  noise- 
tolerant  modems  would  have  to  be  de- 
veloped at  prices  we  could  afford.  If  it 
could  be  done,  though,  we  might  fit  far 
more  QSOs  on  each  band,  with  no  au- 
dible interference  from  adjacent  sta- 
tions. It  may  happen,  but  I  doubt  it  will 
be  soon. 

Psst . . .  DSP 

More  likely,  digital  techniques  will 
be  showing  up  more  and  more  in  ap- 
plications which  help  conventional 
analog  systems  wortc  better  than  they 
ever  have  before.  Already,  we're  see- 
ing signal  processors  employing  the 
powerful  new  technology  of  digital  sig- 
nal processing.  Based  on  a  high- 
speed, dedicated  microprocessor  sys- 
tem, DSP  devices  can  filter  audio  In 
ways  undreamed  of  before.  For  in- 
stance, you  can  buy  a  DSP  notch  filter 
which  not  oniy  removes  heterodynes 
in  the  conventional  manner,  It  also 
finds  them  automatically.  Even  more 
amazir>g,  the  filter  can  remove  several 
luner-uppers  at  the  same  time!  And 
the  notch  is  far  deeper  and  narrower 
than  you  can  get  with  any  analog  filter; 
the  whistles  really  disappear,  and  the 
desired  speech  signal  is  essentially 
undamaged. 

Also  currently  available  is  an  audio 
filter  which  can  remove  much  of  the  in- 
terference caused  by  adjacent  voice 
stations,  along  with  static.  This  DSP 
filter  actually  analyzes  the  incoming 
waveform,  looking  for  patterrkS  related 
to  nomial  speech.  When  it  detects  ele- 
ments which  don't  belong  there^  it  re- 
moves them,  leaving  the  speech  un- 
touched. I  haven't  actually  used  such 
a  filter,  but  a  friend  of  mine  has,  and 
he  says  that  the  result  is  truly  spectac- 
ular. Even  20m  SSB  can  be  pleasant 
to  listen  to5  As  the  chips  become  more 
affordable,  we  may  begin  to  see  such 
filters  incorporated  into  new  radios. 
Even  toctay*s  best  rigs  will  sound  very 
unsatisfying  next  to  the  DSP-equipped 
ones.  There's  a  big  future  in  DSP  au- 
dio filtering  technology. 

Made  to  Order 

Another  area  in  which  DSP  shines 
Is  the  modeling  of  hardware  In  soft- 
ware. In  other  words,  a  piece  of  hard- 
ware, such  as  a  modem,  can  be  e mu- 
tated in  the  DSP  chip's  software.  Why 
do  it?  Because  you  can  get  the  same 
or  better  result  with  far  fewer  parts. 
Periiaps  as  important,  you  can  change 
the  circuit's  characteristics  simply  by 
changing  the  software,  with  no  other 
modifications  necessary.  So,  as  mo- 
dem speeds  increase  through  the  use 
of  more  sophisticated  modulation 
techniques^  the  new  designs  can  be 
implemented  merely  by  swapping  a 
chip!  Already,  some  multimode  data 
controllers  are  us^ng  this  technique, 
making  the  products  nearly  obsoles- 
cence-proof. 

The  Ultimate 

If  you  can  modeE  an  audio  channef 
in  software,  thus  doing  away  with  most 
of  the  hardware,  why  not  do  the  same 


thing  for'  an  entire  receiver  or  transmit- 
ter? Well,  in  theory,  there's  no  reason 
why  notl  Imagine  it:  The  antenna 
leads  to  a  front  end  amplifier  which 
feeds  an  ADC.  The  digital  data  goes 
Into  a  DSP  chip  and  out  comes  audio* 
AM.  FM.  SSB,  you  name  it,  the  DSP 
can  demodulate  IL  Tuning,  of  course, 
Is  handled  by  changing  some  numbers 
in  the  DSP  routines.  Filtering  is  ac* 
compiished  the  same  way,  and  it  can 
be  tremendously  sharper  than  any- 
thing we  can  make  out  of  crystals  or 
ceramics  now.  A  rig  small  enough  to  fit 
into  a  pocket,  or  even  be  worn  on  your 
wrist,  might  have  all  the  features  and 
quality  of  a  fult-sized  HF  rig,  and 
there'd  be  absolutely  no  variation  from 
unit  to  unit  within  a  given  model — 
they'd  all  perform  exactly  the  same. 
Wow,  that's  some  nifty  radio.  No  IF 
coils,  no  mixers,  nothing.  So  why 
aren't  we  doing  it? 

The  answer  is  simpler  speed.  It 
takes  a  DSP  running  at  20  MHz  or 
more  just  to  do  audio^  Imagine  what  it 
would  take  to  process  signals  which 
are  themselves  in  the  megahertz 
range.  Today*s  DSPs  aren't  even  in 
the  ballpark  of  being  fast  enough.  But 
make  no  mistake  about  it,  as  integrat- 
ed circuit  manufactuhng  techniques 
advance,  it  will  be  done.  To  our  grand- 
children, and  perhaps  even  to  our  chil- 
dren, IF  coils,  ceramic  filters  and  ana- 
log receiver  circuitry  will  seem  as  silly 
as  spark  transmitters  do  to  us  today. 
Heck,  even  you  and  I  may  QSO  on 
DSP  sets  before  our  silent  key  rtotices 
grace  the  pages  of  history.  Hey,  by 
then  we  may  even  have  settled  the 
no-code  debate!  Of  course,  that  may 
be  asking  a  bit  much. 

Well,  that  about  covers  it  in  the  digi- 
tal domain,  Now^  let's  look  at  a  letter 

Dear  Kaboom, 

f  am  in  need  of  an  amplifier  that  witt 
put  out  a  couple  of  watts  in  the  VHF 
range.  WUi  your  "Cassette  Box  Spe- 
ciar  (73  Amateur  Radio,  April  1990) 
amp  do  tt  at  those  frequencies? 
What's  the  difference  between  HFand 
VHF  amps  anyway? 

Signed, 
Watt  Pushof 

Dear  Pusher, 

I  seriously  doubt  the  Cassette  Box 
amp  will  do  it  for  you!  In  basic  con- 
cept, an  amp  is  an  amp,  and  they 
should  all  work  at  any  frequency.  But  it 
just  doesn't  work  out  that  way,  RF 
amplifiers  must  deal  with  circuit  re- 
actance, especially  component  capac- 
itances. If  you  try  the  Cassette  Box 
amp  at  VHF,  it  probably  will  show  loss, 
not  gain,  as  it  was  designed  to  work  at 
about  1/40  the  frequency  you  have  in 
mind-  To  get  gain  at  VHF,  you  need 
to  use  the  right  transistor  and  certain 
low-reactance  construction  tech- 
niques. In  particular,  it  is  easiest 
to  use  a  tuned  amplifier,  which  per- 
mits component  reactances  to  be 
used  to  advantage,  in  contrast  to  the 
wideband  designs  commonly  used  at 
HF. 

73  and  see  you  all  next  month, 
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■  Easy  ^0  Ua* 

'  Undbtrudve 

"  Easily  Concealed 

■  l&rlflpn  on  HHridlield 

*  Weighs  only  1^3  ot. 
*  AddB  No  Bulk  of  Height 


Range  Extender  far 
2  meter  Handhelds 

■  Boosts  Sign*)  from  Fleif 

&  1  :A  'Aai'e  Antennes 

■  Lp/^era  Radigrtfori  Angle 
» Improves  both  fleoeive 

and  Transmit 

■  Raisw  \jy*f  Pcwftr 

■  Sav/es  your  Battery  Pack 
Ord*r  Nottfn0 


BS^  9QMS.B.   Prpvt;^    UT   P^tf*  j  .SOQ.926^7373 

\  ^^  Sfid  a/Trf  H#ar  the  Diff&r&nc& 
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1992  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory $10 

Name  Index , ,10 

Geographic  Index 10 

All  three  — $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Route  4,  Box  1630  Mineral,  VA  23117 

.703:  894-5777         800:  282-S628 
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THES  MONTH'S  GOODIE  FROM  THE  CANDY  STORE 

ICOM 

P2-AT 

UNDER  $345.00 


0 


Similar  Savings  On  Yacsu,  Aj?|non. 
Kt^rwootJ",  Ny-Garft.  AlinDo.  Etc  AI3  L.T.O. 

MFJ-949D     $11  a.^ 
Over  9039  Ham  itams  in  Stock,  all  Prices,  Cash  FOB  Preslon. 
More  Spaci^als  in  HAM-ADS.  Lgoking  for  Somqthing  not  Listed? 

Can  Today  {208)  852*0830 

ROSS  DJSTRIBUTING  COPiflPAN^ 

76  S.  State  Street,  Preslon,  J<J,  &32^3  -  Tel&pEtone  (20BJ  352-0B30 

Hours  Tue.-Frl.  9-fi  -  9-2  Mondays.  Closgd  Sal.  &  3un. 


ClfiCUE  234  Gist  READER  SERVICE  CARD 


UAI-10  AND  UAI-2a 

UNIVERSAL  REPEATER/LINK 

AUDIO  INTERFACE 


Detaile'd  application  manual 

Low  pawer  operation,  19ma  @  t2v 

CTCSS  decoder  on  the  IJAI-2CI  only 

Assembled,  tested,  one  yea^r  warranty 

Link  monitor- mix /monitor  mule  control 

Adjustable  repeater/linM/OTMF  audio  outf>uts 

Selectable  DTMF  muEe  on  repeater  and  Imk  audio 

Repealer,  fink,  auxiliary  and  control  audio  inputs 


UAMO 
$44.00 


UAI-20 

$89.00 


Muh''i'r^-n:  cl 


CREATIVE  CONTROL  PRODUCTS 

J185  8unting  Avenue 

Grand  Junclion,  CO  BWOi 

{303}  434^9405 


QRP  CW  TRANSCEIVER  KIT 


All  Coits  are  Pre-woynd 


Available  on  20M  or  40M  band 

Superiorsuperhei  design 

Single-signal  receiver  "" 

CW  crystal  ladder  filter 

VFO  tuning  vtfitli  vernier  dial 

FIIT  w/center  detent  control 

Very  effective  AGC 

Seleciable  audio  filter 

Sidetone  oscillator 

2-3  watts  olRF  output 

Semi  break-in 

12VDC  operation 

CustOTTi  pre-painted,  punched  &silkscreened  cabinet 

1 00%  compieie  kit  with  rnsiructions 

Measures  (HWD}:  m "  X  m  ^  X  6" 

Weigh::  £4oz,  "'       " 

$149,^5  +  $4.50  shipping  &  handfing,  Michigan  resi deals 
add  4%  sales  tax, 


For  free  catalog  call  of  write 

OAK  HILLS  RESEARCH 

QRP  HEADQUARTERS 

20S79  MADISON  STREET 

BtG  RAPIDS,  Ml  49307 

(616)796-0920 

24  HR.  FAX— (61 6)  796-6633 


MusfrriTju^ 


*^JM  bonds  indixlng 
WARCsirtflneTieql 
bult^tiMit^  ordsnna 

^"ilTG  perfect  rrsfls  for 
your  oil-band  rp 

^MoietM^peffuxr 

^DXapfenfyf  m 

"f^tjreolJbrlhecQncb 


it  uAesa  WHAimiN' and  keeps  on  HAimtN' 

in  Ncrfh  America  lottlack  WMwide  tontotti 


OUIBACKER  ANTENNA  SALIS 

33€  Cedar  Gkit  Cmle 

Chtitladi>mTN37412 

(61 5)  £99-3390  faxphone 


TEKUN  AEItlALS 


W31ett[)nW.A.61S5AUnRALrA 
tel.  (011)6194576238 
fox  (Dll  16194577737 
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L\'.5   ..      . 


_^i¥TL*?i*^^" ■?    ■    •    -'^   ■■•'   ■..::h^.^\^.- 


/  .  >.^ .  ^  ^f.  >.\  ^  ■ 


^^.•.       V^   V?   ■ 


:  >■  >    ::■  ■>.-  ■•>  v-  -^  ■  >  --l      •-:  ■..•^^^y>^■^  ■•■ . 


in  Wi  Gohtamment  & 


Organize  your  station 
Ufilizf  vertical  space 


■Sen.5mJLSgfigif)^atjQjig_„__. 

386,486,  ISA,- EISA  MOttierbrtanlS 

founts  Fiil-I  and  Sali^  Boards: 

Up  to  BHH  Drives 

llOCfMCooHngFaE] 

Optional  Expansfon  Siot  Fan 

Front  Switct>B&/Lflcks/LEDs' 

SQflW  SuvFtctiing  Pwr  Supply^ 

Low  tJQJse  Regulators 


qhasisis  !q  Uiiilti  ori  or  upgrade  tOjOf  mie  s&fowr  fully^  cdhfigyrtid  sys-. 
terns,  BSI  is  yoiir  ^ures  Isf  quaii^  19"  mek  CDmi>iiter  equrpmetii 

if  you  haven't  lizard  afjout  us,  maybe  its  tm^e  you  tM, 

Give  us  a  call. 


1  800  477tUNIX 


■■■:■■■: 

-.    -a 


3 

j 


J 

■i 


Convert  txirt^n  CPU  to  rack 
Easy  access  for  servickig 
&Qn{Jgur&  to  your  needs 


Crafted  wEtti  prida  pn Ih&USA, 

©1392  BeilA'ay  Syslems,  liic,  All  rights  rssetycd 

U.S.  patents  pencllrtg,  ;■;:=.' ; 

Tracfemflrks  belqrig  to  respGctive  owncf^. ; ...  .,_.... 


Bestway  Syslems,  inc- 

9^9  Central  Park  Avenue 

Yorkers,  MY  10704 

In  New  York  State  dial:  914  968-9491 

FaJ(^9^  4  568-9523 
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EC  TOR  rlNDER 


ZERO' IN 
THE  SIGNAL 


HAND- HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHP  DIRECTION 

FINDING.  USES 

ANY  FM  XCVE. 

COMPASS  GIVES 

DIRECTION, 
ARMS  FOLD  FOR 
STORAGE,  TYPE 
VF-14  2  COVERS 
BOTH  2-MTRS  & 
220MHZ.   OTHER 
MODELS  AVAILABLE. 
WRITE  OR  CALL  EOR 
MORE  INFO,   ■  ■■  ■■"'■^■^■'■' 
53.50  SHIPPING  &   TYPE  VF-142 

CA.  ADD  TAX)     Si 29. 9 5    619^ 

RADIO  ENGINEERS     565-1319 


\ 


3941   MX,  BRUNDAGE  AVE, 
SAN  DIEGO  CA.92111 


'S 
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PAY  TV  AND  SATELLITE  DESCRAf^SLING 
ALL  NEW  1991  EDITION 


1992  adJEion  updai^  on  table,  wireless  and  sateilile 
Tufn-ons.  circuits,  by  Nets,  bag&,  b-mac,  blackciphers. 

Incjuides  new  VQ  plus  fmes,  Our  best  yet  Only  ¥i&-95. 
Other  (all  differentj  editions:  Voiume  one  (basics),  1989 
©dihon,  1991  edition,  $15.95  each.  MDS  handbook 
$9.95.  SatelUte  systems  under  $600.  $12.95.  any 
3y$29.95  or  5/$49.95.  Scrambhng  news  year  one  ^154 
pages)  $39.95.  Video  $29.95.  Scrambling  news  monthly 
$24.95/yr.  Sample  S3.  Wew  catalog  SI.  Special  this 
monlh  e-y^rything  listed  lot  S99-95 


Scramblirig  Mews.  15S2P  Hertel  Ave,,  Buffalo, 
NY.  14216  COD'S  71 6-874-2088 Voice/ FAX 
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■  Modal:  RA4-&0-    • 


The  Finest  50  MH/  Yagi  Available! 

M(id€uRA4-50 


Uesifin  bj  K31i*\'V 


I  riT,.V-..V'   TOI,f|.TJJjj.-.-,.fct^| 


ELECTRICAL  SPEC  DEDICATIONS: 


E-Pene  twemMridll'i  .  . 
h^lanii  Nwfiiv/ltUli  ,  I 
B?indwklth 
3wq  . 

F/B  rulic- 

ttoamum  Powat  ,  _ . , 


0.28  dBd 
.  . .  .  ai  dcg 
. , ,      65  deg 

1  m\i 

f.as:1  typlcB- 
.  3CdR. 
fltKJ  WattE 


MECHAI4ICAL  S^ECIFKIATEONS: 

Lrsnglti  1?tt  44n 

Boam  1,.ffilOO  eoei  T-&  Aliarilnum 
BarriBniB  ♦  J^;;  _  . , .  M^'  H  lubing 
S#rn»nt  rrwurtfe  E)*v;|aiJ  ^i^ninurit 
llWod  SuJSfhfflJ  .     .      130+UPH 

Ma&l  U|S  to  .?■  ciSwtii?ic!r 

Ail   Stanless   Ste^il  Bement  tiardwaiB 
Cn^  ^crmct^r ,      W^tBrfiroor  N-lypa 
We^hi ,      ....    _.       tftSIb 


ALSO  AVAILABLE 

RA^'fiO,    RA7-S0,     RA6-2UVVB,      F012-144,    F012-I47,     F015-144h 

F01S-222,    FO£2^3£,    F02a-ATV,    F025'43a,    FOS^MSa,    FOl  1^140 

POWER  DIVIPEHS .„„„, STACKING  FRAMES 


WS'  Supply  StiDSP  hjird  to  find  parlE  For  thu  home  builder 

Arid  $fl  UPS  S/H  tar  each  anlpnna,  SB  wesl  aJ  th.:!  Mississippi: 

FA  readerrts  add  $%  state  sa.les  lew. 


RUTLAND   ARRAYS 

^703  ft'arren-  St,    *     Meiw  Gusn  bar  land,    PA   ^7070 
(717)    774-&29S'     7-fO    pm    EST 
DEALER  INQUIRIES  AFIE  It^SVlTED. 
CALL  OR  WRITE  FOR  OUR  NEW  CATALOG!, 
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Today's  No-Tune 
MuiUb&nd  Antenna 


TF^^ 


No  pninin:^         ^  H<r  lunin^  Ko  biobi  kj  nvtsi 

TNT  is.  No-Tun*  on  80  cw.  44  iOl  17, 32,  10.  TNTC  ii  ^3.i-iun*  ■^b 

^.  20.  IG,  W>rk  oth*r  banJa  w/  tuB*r.  DX  &Gaiii  rise  w/  ff*f^u*city 


Ready  to  Use 
Include)  t$olatli>n 
halun  Jt  99  ft  RG% 

Z?)e  modern  *:KHvf-}sii 
version  cfiiteiiassic 

Ttichnote  126-5^,S^  ppd 

3o:<  50(te2S.  Frovo,  UT  ^605 


Kink-Froof 
Wx-S*aled 
Low  Noise 


No  'iifapi  or  R-eiiicocs 
ksulaied  10  3000  V 
Rarcd  500  W^iH 


Wincmi    us  n.  \.-*n^ 


Ofds 


-SB 
PAH 

'2  $79^J  ■« 

800-926-7373 
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High  Performaiice  SoJhv^are  by  WWd 


DESIGN  YAGIS 
THE  EASY  WAY. 

wnn  Dina  high  spbf:d  y\Gi  mopeung  program 

*  lOO'Mi  cympuicr-gencnuctl  y^ngis   Tor  non-icch   Libtrs. 

■  Aiilo   optimizer;    optimum   gain,    F/B    fit    bandwidth. 

•  ALit^VmynuEil  [iiuttL^^i.     *2  -  12  ck-ntcniH  lu  ■iO(f  rnh?.. 

•  FLifilcst  anjiyzcr  av:itt;ible;  cjlciiiatcs  gain,  F/B,    and 
timpti^LiJiites  in  iJc^ynd^  (atistantly   i,v/niiith  to-j>roc.}. 

*  Lc3^  or  tincEir  Elc.  ik.  Azi.   pohtr  ploL-i  w/   beaniwidth. 

♦  rusie,st   to    usi:.    of   nil    ynigi    tnodeling   prograrns. 

■  Accuracy      verified.      "Ai^liL   Jah  tested-    "2   v^T^JonsL 
for  mLilh   ou-prucetiiior  &   no  nt^ih    co- processor. 

■  Keq.  360k  Sc   Hesr.ul^s,.  CGA,   RGA,  f>f  VGA  grj;phics. 

"Flfld  Ic^ling  showed  the  QLICKYAGI  D  plots  tt>  be 
reiy  aiccurajt)c;..,the  speed  and  autod&^iffn  features 
are  brilliani."  -Mamn  Ellis,  ZLIANJ 

Martin  FUis,  president  of  tlie  ALickkmd  branth  of  tiie  NZaRT, 
made  the?  first  ever  MZ  to  Africa  contact  on  (i  meters  y:>ing  n 
6  cl.  QLrrCKYAGl  U  designed  yagi. 

QUICKYAGI  n $32,00* 

CUX  STG?J  REQUIRED  W  ORDER- 

For  PC/'XT/AT  find  Comj^i^tihle.  5.25"  &  3.5"  floppies.  'Add 
$i.00  ,S  &  H-  *5.UCi  unt.^icfc  USA.  ^I.  unkrs  utld  ^.^'S+i  j(r.iite  tax. 


RAl  ENTERPRISES,  4508  N.48lh  Dr. 
Phoenix,  A2  85031  USA 
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NOTUNERS 

/'ifcimmwMPTio*^J>^         noradials 

^lSJ|a%"&J&lIi^^'^  MO  RESISTORS 

^^^*J^-^^>>'''^  iStO  COM  PROMISE 

>*i.ci  J>p[ye  excellent  reviews  just 

DOH'J  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 

Sea  n»vl« w  $i)  Oct.  73, 1 904         '  S«pt.  73,  f  3BS         M«rch  73,  ISBS 
CO.  [^c.  1908        Mar.W.R.81 

BILAL  COMPANY    j^^ 

1 37  Manche ster  D rive      ."T^^ 


Florissant,  Colorado  S0816 
(719)687-0650 


a 


CIRCLE  42  ON  READER  SERVICE  CARD 


QUICK,  EASY,  &   COMPACT 

Flash  cards  •WOVlCE  thru  EXTRA'  theory  Key  words 
undj^riined.  Over  2000  sets  in  use  I  For  beginnerp  OMs, 
XVLs&kids. 


NOVICF 

$11  95 

recMwiciAN' 

$t0.95 

CSEMERAL 

$  g.gs 

AqVjAlKtCED 

$t5.5& 

EXTRA 

$14. 4B 

Shippii>9        1 

-s  a.oo 

2  Or  meire 

-S  4.00 

CLUBDi&CQUNiTS 

Order  Today! 
from 


VIS  STUDY  CARDS 
P.O.  BOX  16646 
HATTIESBURQ,  MS  39404 
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DISCOVER  LOW  PRICES 

PL.5S9  Hlchf1.reEI«n,  USA  69*:  iP.  or  S 15/35 
PL-SS«5llv«r-TBllDii.USA  $t,SQ«B.  ck  $^^!> 
PL-2S9EQld-T«fl(in.  USA  {1.4?e«,  «TE3a/2Jh 
H  C*n npclur  lor M 1 3,  »B6,  CQ-Fliiil  S3.  IS 

use  MterA^tianil  (Nk^  9#t3,  bvt  twnarE  4fr^ 
CQ.FlvnE  Nfwl  FIfl  H  IUb  ^  1 3-1yp«,  tow  kiH 

(of  cfflnk-yp  tQ*e+,  TCi1it<ii^,  Mr  -  UHF  SZr  , 

CQ-nq-tfX  MM  9€H  S^lld,  TypEi  IIA  Covff  23c 

nO-IXSSHanld,  pKmlumQujI.  10^  . 

flfl-Zia  Mil-Type  Pram.  OMi:  3<f  ^^ 

3o<]  Ohm  pQly  Lg^dtT'Llrtt  13c 

45a  g  hm  Poiir  l.flild*f-Llrw  1 3c 

300  Olim  HeawyTwfn  13t 

72  Ohm  Super  Twin  ?»•■       V  . 

Jt4AntfnflaWlreflc.^Wmj^^  /^  B*,M..m        I 

wi«,4„.i.         ^     W/  ^*'-^'*^ 

SiltpriMiM         -<    ^^W/  Cumnt-type 

(oo'lncf.  ^-^^^fcX  UtKXatOryDevebpftf 

on»f.  /  ^f^^Lf  liniqual'wJSpftcWications 

^     ^*"^*    /^  14mmteli(orerer>app3icatloii 

SupfeFkyr  li^onslnjelian. 
SlainJe»  hadmit 

r 

Bl-aK1:l3KW'Cufrefll'Mun-  S1T,95 

B4'1.5K4:1Le>wl(}ia1.SKM-tOM  %\%m 

Vl-4KCumenl-(¥fwB£4tnBiluii1:1lKW  124.95 

nenK]te9arun4:1  Open-wirvtacDBxCumrrt-Stlun  $ZS.95 

il (804)  484-0140^ 

Free  48  page  Disc^oufit  C^talo9.  Everything  for  wire  an- 
tennas, conneclor^.cqaK^  A  Ho w  4  to  6  we^ks  tor  Bulk  mail 
defivery  of  Catalog  or  send  S4  for  hugh  Reference  Catalog 
by  Priority  Mail,  Mention  ad  for  these  prices.  Prices  are 
sublect  to  change.  ADD  SHIPPING  ■  VISA  &  MC  welcome. 
Give  card  #,  eifp,  date,  signature.  VA  resfdents  add  4.5% 
Sales'tax,  See  ads  in  QST  and  CQ. 

Deaueh  jnouihies  invited 

Box  6159  ♦  Portsmouth,  VA  23703 
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LIFETIME 
WARflAKTY 


Quatity  Microwave  TV  Antennas 


WIRELESS  CABLE  -  IFTS  ^  HMPS  =  Amaleur  TV 
Ultra  High  Gain  S{)db(^)  •  Tuneatle  1  3  IQ  2.7  Ghi. 

•  55-Chdiniicl  Dish  System     $199.95 

•  ae-ChanneE  Dish  System    $t49.95 

'  20-Chanoel  Dish  System    $124.95 

i  OpBanjii  CommErciai  Grid  ftnientta  fnur  sia'flni  Wd  SSO  DO 

■  Yagi  Aniennas,  Canponents.  Cu&lom  luning  Avanl&blt 

■  Call  or  wile  I'SASri  for  "FREE""  Catalog 

PHIUiPS-TECH  ELECmOKICS 
Pja  Box  6533  •  ScQtt^dale,  A2  85252 
|60Z)  fl47-T700  (S3  00  Credit  all  plrorte  orders | 
Hasl§rCafil  •  V\si  »  AiMrican  Ei^ress  «  COD'^  ■  Dianlit^  ?iitin^ 
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TECHNITRON 

A^M  ERICA 

ISn  CniHOiUN  RD.  ftOSECllV,  llll4St54 


QRP 
Kits 


HI-PEFFORMANCE  QRP 
DUAL  BAND  80 M—40M 
COVERS  EWTlRECW/SSe 
SUPERQUIET100DBDYN.R 
AU  DIO  FILTER- 1 N/OUT 
CW/SSB  SWITCHABLE 
RFPEAKIMG 
RF  PRE 'AMP 
RF  ATTENUATOR 
CALIBRATED  VFO 
•J.B.  10:1  VERNIER  DRIVE 
FRONT  MOUNT  SPEAKER 
CUSTOM  METAL  CABINET 
MULTI-PUSH  BUTTON  SWITCHtNG 
SUPER  EASY  TO  ASSEMBLE  KIT 
FOR  SERIOUS  QRP  OPERATING 
*     "    PRODUCT  OF  U  S- A.     ■     ' 

'SHOUP-KJT"  TX8040  MATCHtl^G  CVy  "TWIN"  QRP 

TRANSMITTER  SI  59.95  -r  $6.00  SSH  AVAJLABL£  JUHE '92 
Send  rar  jTiore  inlorniaiiQn.  catalogs,  and  lisl  or  'ShoupKEts". 

Michigan  residents  add  4%  sales  \zn 
Qualify  to  win  a  free  lantaslic  'Shoup-kif  RX  8040 
receiver-  by  mailing  S'xS"  card  with  name,  address, 
phone  and  secret  jd  number(3  digits)  tor  Nov;92 
drawing-  winner  announced  in  our  advertise  me  nL 

517-685-2322 


"SHOUP-KIT"RX8040 

available  in  May '■^S 

KittlSSa* 

Optional  internal  AC 

paw&T  Supply  kit 

$391.95  '  ^.0DS4H 

Baltery  Holder  Kit 
$1Z,9S  *5a00S*H 
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CABLE  T.V.  CONVERTERS 

Jerroid'".  Oak,  Scientific  Atfantic.  Zenith,  8i 
many  others.  "New"  MTS  stereo  addon: 
mule  &  volume.  Ideal  for  400  &  450  owners. 


J 


1-800-826-7623 

B&BINC. 

4030  Beau-D-Rue  Drive,  Eagan  MN  55 1 22 
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V  HF-U  H  F 

Microwave  Products 

Preamplifiers  /  Power  Amplifiers 

]44Mhz.-2JGhz. 

P.  A.  for  repeater  or  commercial  use. 
Outputs:  1.5  watt  to  the  65  watt  range. 
We  will  custom  build  if  desired.  Power 
amps,  for  use  in  the  900  mhz.  region 
using  ttie  "HOME  VIDEO"  system 
transmitters.  Ex:  GEMENI  VC-200a 
ATV  line  samplers  for  ATV  use.  Power 
Meter  included.  Interdigital  Pikers; 
70cm.  &  33cm*  Aluminum  Welded  7 
pole,  $170.00  and  up.  ANTENNA 
SWITCH  BOXES:  20 -300  watts, 
2mtrs.'2.3Ghz. 

PKJCiiS  RE.ASONABLH,  MADE  IN  THE  U.S.A. 
AEI  prctducts  are  warranted.  Call  or  wrile  Tor  catalog, 


ASSOCIATES 
210  Utica  Stjonawanda,  NY  14150 
(716)  692-5461 
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**The  beginner's  guide  to  the 
world  of  amateur  radio." 


g 


Radio  Fun  is  packed  full  of 
information  to  help  you  get  more  fun 
out  of  amateur  radio,  Basic  * 'how-to"  articles 
will  get  you  up  and  running  on  packet,  ATV,  RTTY, 
DXing,  and  tiie  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You'll  get  equipment  reviews  geared  toward  the 
newcomer.  We'll  help  you  upgrade  to  a  higher  class  license  with 
monihly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fun 
and  exciting  way .  You '  11  find  it  al  I ,  and  more,  in  the  pages  of  Radio  Fun. 

Don't  wait  another  minute.  Subscribe  today  for  only  $12.97  for  one 
year.  That's  12  issues  of  the  only  ham  radio  magazine  that  is  geared 
especially  for  the  newcomer,  or  any  ham  who  wants  to  get  more  fun  and 
excitement  out  of  amateur  rsidio— Radio  Fun  I 


12  issues  for  only  $12.97 
1-800-257-2346 


I    I — I  -vzT^  o  I  i^ '  '1  1^2  issues  of  Radio  Fun    I 

LJ  Y  bo !  Sign  me  up  right  now!         for $12.97. 


NAME 


CALL 


1 


ADDRESS 


CITY 

Check 


STATE 


ZIP 


MC 


Visa 


I 


CAfCD# 

Class  License 


Year  licensed 


EXPtRES 

73  Subscriber 


25r  subscriber 


CQ  Subscriber 


I 


Mail  to:  Radio  Fun,  P.O.  Box  4926,  Manchester,  NH  03108 
f       [Or  call  800-257''2346  (in  NH  call  625-1 163),  FAX:  603-669-2835]       | 

Canada  add  $7.00  ptus  JO  GST,  Fordgn  adtt  S3 2. 00  surfdce,  S16.00  airmail  Newsstand  Rale  $18.00.  Basic 
I      Subw;-HT>tifmRaieSl4.97.  04  L       I 
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H  m  Num&er  zi  on  \ 

New  products 

Compiled  by  Hope  Currier 


Lowe  receivers  are  now  available  in 
the  U.S.  and  Canada.  The  new  com- 
pact, go-anywhere  HF150  is  rugged, 
portable  and  performs  like  a  giant.  It 
covers  30  kHz  to  30  MHz,  AM,  AMN, 
USB  and  LSB,  plus  four  AM  synchro 
detection  modes.  It  also  includes  60 
memories,  a  large  LCD  readout,  10-15 
VDC,  150  mA  operations.  Available 
options:  keypad,  NiCds  (8-AA),  whip 


antenna.  120  VAC  adapter.  This  unit  Is 
a  great  companion  for  a  QRP  field  op- 
eration. It's  just  7.3'  X  3.2"  X  6.3% 
weighs  2.9  pounds,  and  comes  in  a 
rugged  metal  alby  case. 

For  the  price  and  more  information 
on  the  Lowe  HF150,  contact  EE8,  323 
Mifl  Sfreel  N,E.,  Vienna  VA  221  SO; 
(703)  938-3350.  (800)  368-3270,  Fax: 
(703)  938-69 11.  Or  circle  Reader  Ser- 
vice  No.  £01. 


PERIPHEX 


lex  has  announced  longer  op- 
erating  time,  higher  capacity,  lower 
cost  batteries  for  popular  I  COM,  Ken- 
wood and  Yaesu  handheids.  For 
ICOM  models,  the  BP-112S  {7.2  volts, 
800  mAh)  offers  a  1 5%  increase  in  op- 
erating  time  at  low  power;  the  BP- 
114S  (7.2  volts,  1700  mAh)  offers  a 
45%  increase  at  low  power;  and  the 
BP-115S  {12  volts,  800  mAh)  offers  a 
100%  increase  at  6  watts  output.  The 
BP-112S  is  $45;  the  BP-114S  and  the 
BP-115S  are  $79  each.  For  Kenwood 
models,  the  PB-13S  {7.2  volts,  1200 
mAh)  offers  a  60%  increase  in  operat- 
ing time  at  low  power,  while  the  PB- 
14S  (12  volts.  400  mAh)  offers  a  33% 
Increase  at  5  watts  output.  The  PB- 
13S  Is  priced  at  $49,75  and  the  PB- 


US  is  $60.  For  Yaesu  models,  the 
FNB-26S  (7,2  volts,  1400  mAh)  offers 
a  40%  increase  in  operating  time  at 
low  power,  white  the  FNB-27S  {12 
volts,  800  mAh)  offers  a  33%  increase 
at  5  watts  output.  Both  Yaesu  batteries 
are  priced  at  $65  and  are  3.75  Inches 
tail. 

All  battery  packs  include  over- 
charge over-temperature  and  short  cir- 
cuit protection^  and  a  one-year  war- 
ranty. They  are  completely  compatible 
with  appropriate  chargers.  For  more 
information,  contact  Penphex,  Inc, 
11 5-1 B  Huft&y  Road,  Oxford  CT 
06473;  (203)  264-3985,  (800)  634- 
8132,  Fax:  (203)  262-6943.  Or  circle 
Reader  Service  No.  202, 


SGC 


The  SG'2OO0  HF  SSB  from  SGC  is 
an  American-made,  remote-control 
head,  full-coverage  transceiver  provid- 
ing global  HF  communications  on 
voice  and  data.  The  SQ-2000  features 
scanning  capability,  a  large  LCD  fre- 
quency dispiay  and  ARQ/FEC  capabili- 
ties. The  Model  SG-2000  is  a  solid 
commercial  HF  SSB  transceiver  which 
incorporates  unique  features  appealing 
to  the  commercial,  military,  marine  and 
amateur  markets.  !t  produces  150 
watts  and  operates  on  the  1 .8  to  30 
MHz  frequency  bands.  It  is  operational 
tn  voice  and  data  transmission,  has 
CW  with  sidetone,  and  is  remote 
ready-  The  unit  has  all  functions  built  in 
for  HF  SSB  operation,  including  re- 
mote  capability  (up  to  8  remote  sta- 
tions) through  telephone  lines.  It  can 


be  controlled  by  an  IBM  or  compatible 
computer  without  its  removable  front 
panel.  Designed  with  a  direct  entry 
VFO  and  644  ITU  channels,  plus  100 
u se f -defined  memories,  the  SG-2000 
will  operate  on  all  marine,  commercial 
and  ham  frequencies  and  inciudes  re- 
ceive capabilities  for  broadcast,  short- 
wave broadcast  and  weatherfax  fre- 
quencies, A  unique  suction  cup  mount 
system  allows  the  SG-2000  control 
head  to  be  installed  on  a  vehicle  dash- 
board without  drilling  holes^ 

The  retail  price  for  the  SG-2000  HF 
SSB  radiotelephone  is  $1995.  For 
more  information,  contact  SGC  tna, 
SGC  Budding,  73737  S,E.  26th  St., 
BeUevuQ  WA  98005:  (206)  746-6310, 
Fax:  (206)  746-6384.  Or  circle  Reader 
Service  No.  203. 


LINK 

Link  Plus  Corporation  has  an- 
nounced that,  lor  the  first  time,  Its 
unique  and  powerful  Link- Plus©  signal 
processing  technology  will  be  made 
available  to  amateur  radio  operators  in 
a  new  product  called  the  MULE™ . 
The  1VIULE.  or  Multi-Use-Llnk-En- 
hancer,  is  a  rugged,  stand-alone  unil 
that  can  be  connected  quickly  and 
easily  to  any  amateur  radio  with  exter- 
nal cables,  it  is  designed  to  allow 
amateur  radio  operators  to  quickly 
upgrade  the  voice  quality  of  their  radio 
systems  without  changing  existing 
radio  equipment,  and  without  having 
to  upgrade  power  and  antenna  sys- 
tems. 

The  Link' PI  us  technology  that  is  the 
heart  of  the  MULE  is  an  advanced, 
compact  and  cost-effective  version  of 
the  linked  compressor  and  expander 


PLUS 

technology  originally  developed  by  the 
telephone  industry  to  improve  the 
quality  of  high  frequency  radiotele- 
phone communications.  The  MULE 
greatly  improves  the  "qualit/'  of  voice 
communications  in  the  2-30  MHz  fre- 
quency range  by  eliminating  all  inter- 
ference, channel  noise  and  signal  fade 
from  the  radio  link  and  by  significantly 
boosting  the  effective  strength  of  the 
radio  signal  The  MULE's  technology 
has  been  extensively  tested  and  has 
been  incorporated  into  both  interna- 
tional and  U.S.  government  HF  radio 
performarce  standards, 

For  the  price  and  more  information, 
contact  Link  Plus  Corporation,  9052 
Did  Annapolis  Road,  Columbia  MD 
21045;  (301)  982-1585,  Fax:  (410) 
997-3485.  Or  circle  Reader  Service 
No.  204. 


The  SA1000  10UU  MHz  analyzer 
from  Instruments  Technology  Corp.  is  a 
stand-alone,  full-function  1  GHz  spec- 
trum analyzer  with  a  dynamic  input 
range  greater  than  115  dB  The 
SA1000  has  a  three-step  40  dB  attenu- 
ator, a  baseline  clipper,  and  a  push-but- 
ton frequency  selector  for  excellent 
center  frequency  accuracy.  A  DC  lo  50 
MHz  per  division  push-button  disper- 


ITC  INSTRUMENTS 

sion  control  gives  you  a  full  80  dB  on- 
screen dynamic  range  from  DC  to  50 
MHz  dispersion  settings  with  no  degra- 
dation in  the  on-screen  dynamic  range. 
The  suggested  retail  price  is  $1695. 
For  more  information,  contact  iJC  in- 
struments, 367B  Mt.  Ariane  Dr,  San 
Diego  CA  92111;  (619)  277-4619, 
(800)  232-3501.  Or  circle  Reader  Ser- 
vice No.  205. 


POLYPHASER 

The  newly  formatted  1992/1993 
Poly  Phaser  product  cafaiog  of  lightning 
arrestors  and  grounding  devices  is 
now  available.  This  edition  contains 
new  products  and  a  revised  'Lightning 
Protection  Infomnation"  appendix.  Pric- 


ing is  included.  To  request  a  copy, 
contact  PoiyPMser  Corporation,  Cus- 
tomer Service  Department,  P.O.  Box 
9000,  Minden  NV  89423-9000;  (300) 
325-7170.  Or  circle  Reader  Service 
No.  206. 


PLANNED  PRODUCTS 


Planned  Products  lias  introduced  a 
new  version  of  the  popular  2200  Circuit 
WorKs  Conductive  Pen.  The  new  Micro 
Tip  Circuit  Works  Conductive  Pen  in- 
corporates an  improved  tip  design  and 
enhanced  silver  conductor  for  drawing 
fine-line  silver  traces  with  increased 
precision  and  control 

The  new  pen  is  used  primarily  to  re- 
pair conventional  and  surface-mount 
circuit  boards  and  is  well  suited  for  use 
on  membrane  and  flexible  circuit  tech- 
nologies. The  improved  Micro  Tip  de- 
sign uses  an  easy-flow,  no-clog  lip  for 
drawing  precise  conductive  silver 
traces  in  electronic  design,  prototype 
and  repair  applications,  including  trace 
repair,  circuit  modification  and  compo- 
nent shielding. 

It  uses  an  improved  silver  conductor 
featuring  the  better  conductivity  and 
adhesion  required  by  demanding  de- 
sign, prototype  and  repair  applications. 


The  silver  conductor  dries  in  five  to  ten 

minutes  at  room  temperature  and 
reaches  maximum  air  dry  conductivity 
in  20  minutes.  Repairing  a  typical  dam- 
aged circuit  trace  requires  15  minutes 
and  shows  resistance  of  0.01  ohms  or 
less  after  the  repair.  lUaximum  conduc- 
tivity and  adhesion  occur  after  a  heat 
cure  of  between  250-300'F  (121- 
149°C)  for  five  minutes.  Heat-cured  sil- 
ver conductor  can  be  soldered  at  tem- 
peratures below  350T  (MTO)  using 
tin,  lead  or  silver  solder  The  new  silver 
conductor  is  safe  for  circuit  plastics  and 
metals  Including  copper,  solder  and 
solder  mask. 

The  suggested  retail  price  is  $10.95. 
For  more  information,  contact  Planned 
Products,  303  Potrero  Sreet,  Suite  53, 
Santa  Cruz  CA  95060;  (403)  459-8038, 
Fax:  (408)  459-0426.  Or  circle  Reader 
Service  No.  207. 
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REMEMBER...A  LOW  COST  POWER  PACK 
WITHOUT  PERIPHEX^S  QUAUTY  IS  NO  BARGAIN 


pEmPHEXPOWE^PA^KS^O'^ 


SUPER  PACKS  FOR 
IC0M2/4SAT,24AT&W2A 


BP-83S  7.2V  750mah 

$43.50 
BP-84  7.2V1DDDmah 

S57.00 
BP-84S  7.2V  1400mah 

S63.00 
BP-85S 12V  800m  ah 

S76.00 


BP-114S  12V  SOOmah 
$79.00 


SAVE  ON  THESE  POPULAR 

PERIPHEX  POWER  PACKS 

BP-7S  13JZV  12QQm3h  . . .  S6S.flO 

BP-SS  9.6V  IZOOniah  . . .    S65.flO 


CALL  FOR  OUR 
SPECIAL  OFFERS 


FNB-2 10.8V  5(H)mali 

$22  50 
FNB-1212V50Qinaii 

$45  95 
FNB-14S  7iv  1400inah 

$59.75 
niB-26  7.2V  lOOOmah 

S60.00 
FftfB-27S  12V  SOOmah 

$65.00 


GREAT 
YAESU  VALUES! 


NEW  BATTERIES 
AVAILABLE.  CALL! 


KENWOOD    ^ 

PB-SS  12V  SDOmah^^ 

PB't3S  7  2V  1200iiiah 

$49.75 

PB-25/25S  84V  SOOmah 

$65.00 


M.ir  jt.icUkFod  m  ihe  U-SA  with  malE^hed  ceUs,  thesff 

Super  Piiclis  fta[ur£  ^hort  circuit  aid  ovfrrthai^ge  prutecuon, 

Etrtd  a  12  month  warraTitv^  All  inserts  and  packs  ir\  stock 

or  Bviilable  from  authnrrzed  dealers- 
CALL  US  TD  DISCUSS  YOUR  SATTERy  REQUIREMENTS.. 


HH      ^^^M        M^ 


I 


Add  S4.DD  S  a  H  FOB  f  IRST  BAntRV. £l ,00  FOfl  EACH  ADD'L 
BATTERY  ■  U.&  ONLY  Connecticut  reside r^is  add  S%  tax. 

<  ll!!IUIHMIim<nC  Inc. 

115  13  MuF3ev  Road,  Orforil,  CT  06478 

800^634«8132 

In  Connecticu!  203*2S4'3B85-  FAX  203'262'6943 


CIRCLE  68  QN  HEADER  S£tVIC£  CARO 


Si;;::: 


^;W:S*S-;; 


SWiilii: 


i;-::;*-^:^:- 


m^m 


tWA 


R<^ 


Wtion  For  Your 


OM    RTOol 


DELTACOMM  1-7000  and  your  MS-DOS  computer  gives  you  a  custom  interface  integ^^ated 
with  optiTiized  software  that  will  not  just  control  but  will  nrraxiTiize  the  potential  of  youf  R7000. 


Q  CYBERSCAN  fyndkin  aJbwS  Scan  fie  tracking  OD^ntrol  of 
systems  efnploying  frequtftcy  hopping  lediriQLjes- 

[J  SpedHirn  fog  a!  speeds  fti  ©sa^ss  of  1300  charrftefs/min. 
while  duiomaticallv  generating  a  histogram  of  activity. 

U  Birdie     log      during      frequency     search      aulonrtaticaiy 
chamderizes  your  R/OOO,  than   locKs  out  those  frequencies, 

Q  Automatic  detection  and  slorage  of  active  frequencies  darfng 
search  and  speclnjm  log  operations.  


DELTACOMM  DSS  (Orgital  Signal  Strength)  upgrade  fortl^e  DELTACOMM  1-7000  communication  manager 


Q  Innovative  interface  design  allows  digilizjng  and  storing  the  R7000  signal  level  information  wjlh  6-bit 
accurary  via  your  computer's  ga^e  port. 

Q  DSS  aRows  user  prog  ram  matilMpper  and  lower  signal  level  detectbrL  limits  during  DELTACOMM  l-7000'S 
spectrum  log  function. 

G  Log  signal  strength  Infonmation  to  pfipteror  disk  file  wtiile  DELTACOMM  1-7000  is  scanning. 

DELTACOMM  l<'70D0  cemm  unseat  ion  manager  program  includes  aFi  cabling,  manual.  UL  listed 

gower  supply  and  Delta  Research  custom  mterface  far  $293.00  +  $&.00  (U.S.)  or  $25.00  J  foreign] 
&H.  The  DELTACOMM  DSS  interface  upgrade  comes  complete  with  easy  to  follow  NO  SOLDER 
installaiion  instructions,  all  cabling  and  fi-bit  DSS  A/D  converter  module  for  $99.00  t  $3.00  (U.S.) 
or  $25.00  (foreign)  S6H  and  is  available  as  an  upgrade  option  to  r&gistered  1-7000  users. 


HastefCad 


fts-m 


Box   13677  -  WauwattfsarW*  53213  •  FAX/Phorie  1*1 4^  353^4567 


CIRCLE  257  ON  READER  SfRVtCE  CARD 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81000A  is  a  thoroughly  engineened,  portable,  insertion  type  wattmetef 

designed  to  measure  both  FWD/RFL 

C.  W.  power  in  Coaxial  transmission  lines. 

81D0OA  is  comprised  of  a  built-in  line 

section,  direct  reading  3-scale 

meter  protected  by  a  shock-proof 

housing.  Quick -match  connectors, 

plus  a  complete  selection  of  plug-in 

elements,  gives  the  FRONT  RUNNER 

reliability,  durability,  flexibility 

and  adaptability  with  a  two  year 

warranty. 

Contact  us  for  your  nearest 

authorized  Coaxial  Dynamics 

fepresentative  or  distributor  In 

our  world-wide  sales  network. 

COAXIAL 

DYNAMICS, 

INC. 


15210  Industrial  Parkway 
Cleveland >  Ohio  44135 
216^267-2233 
1-800-COAXIAL 
Fax:  1 -2 1 6-267-3 142 


SBfVfoe  and  Dependability.  ..A  Part  of  Every  Product 


CiRCtE  iSe  01^  READER  SERVICE  CARD 
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Never  Say  Die 

ConfirruBd  frvm  psge  4 

person — ancf  scy  am  1^ — and  so  are  a 
hundred  mousarid  ottier  73  reade^B. 
One  triin^  1  ttiink  yoii  do  necognize:  tf 
a  hundred  thousand  people  decide 
they're  going  lo  do  something,  ihe 
chances  are  pretty  good  Ihey'ne  go- 
ing to  gel  something  done.  And  [f 
you'll  take  the  time  and  effort  to  con* 
vince  lust  one  other  person,  that's 
two  hundred  thousand — and  we  have 
a  nrKiveinenl. 

''Do  U  YcHirfteir  Reviews 

The  next  time  you  buy  a  piece  of 
ham  equipment,  how  atx^ut  keeping 
notes  on  your  experience  and  shar- 
ing It  with  the  73  readers?  I'd  like  to 
know  what  your  experience  is  when 
you  get  something  new.  I'd  like  to 
know  what  problems  you  have  with 
it — what  tun  you've  had — how  you've 
solved  the  problems — how  difficuU  or 
easy  it  was  lo  get  going — what  infor- 
mation sources  youVe  found  to 
hetp— what  accessories — you  know, 
all  the  things  you'd  tell  a  friend. 

Wtiat  kind  of  equipmefit?  My  Inter- 
ests are  the  same  as  yours — 1  want 
to  know  about  anything  you  buy^ — a 
transceiver,  an  HX  a  packet  unit — 
heck,  even  information  resources. 
Before  I  make  a  buying  decision  on 
something  l*d  like  to  know  a  tittle 
more  than  I  can  find  In  the  ads,  or 
even  equipment  reviews.  With  so 
nrvany  compeUng  products.  Vd  like  !o 
have  Ihe  benefit  of  other  people's  ex* 
perience. 

Tve  just  started  a  new  publication 
In  the  music  field  which  is  based  pri- 
marily on  the  readers  sending  in  their 
reviews  of  the  CDs  they've  bought.  I 
want  lo  know  when  a  reader  finds  a 
CD  which  they  think  is  great— and 
when  they  are  disappointed.  In  the 
past  reviews  have  always  been  writ* 
ten  by  music  professionals.  Unfortu- 
nately, this  has  tended  to  result  in 
pedantic  exercises,  aimed  more  at 
eidiibfttng  Ihe  profound  knowTedge  of 
the  revtewer  than  in  help  for  polenttaJ 
buyers 

¥8*;,  this  Is  likely  to  result  in  a  tot 
of  much  tess  educated  evaluations. 
Well.  I'll  take  that  into  consideration 
when  I  read  'em— and  I'll  tie  looking 
for  more  than  one  review  on  newly 
released  CDs.  t  don't  go  to  the 
movies  just  on  the  advice  of  Siskel.  I 
also  pay  attenlKXi  to  Ebert,  Medved, 
Lyons,  and  other  reviewers. 

So  if  one  opinionated  user  review 
of  a  new  HT  is  thumbs  down  and  an- 
other is  thumbs  up.  I'll  want  to  read 
more  and  find  out  what  it  was  that  in- 
fluenced each  of  the  reviewers.  How 
much  is  a  particular  reviewer  blowing 
things  out  of  proportion?  And  if  the 
equipment  is  something  I've  had  ex- 
perience with,  I'll  want  to  write  and 
set  the  record  straight. 

The  end  result  of  all  this  should  be 
to  help  us  all  buy  new  equipment  with 
greater  confidence-  When  I  read 
about  a  ctrap  who's  just  bought  a  6 


meter  rig  and  is  having  a  ball.  I'm  go- 
ing to  want  to  get  one  too.  Ditto  2 
meter  5SB.  But  suppose  we  start 
seeing  complaints  about  a  new  rtg — 
should  we  sweep  these  under  the 
taWe  and  hide  them?  I  think  the  in- 
dustry as  well  as  the  73  readers  wW 
be  much  better  off  if  complaints  ^r% 
aired.  I  know  HI  have  more  confi- 
dence m  wtiat  Tm  reading  as  well  as 
in  the  company  which  faces  up  to 
and  solves  probienis. 

So  the  next  time  you  buy  some 
ham  gear  keep  notes  on  your  expert- 
©noe  and  send  me  a  letter  telltr^  me 
how  it  worked  out.  ff  you  have  prob- 
]ems»  be  honest  about  them.  Let's 
not  get  into  histhonics.  Yes,  of  course 
I'll  be  in  touch  with  the  manufacturer 
to  try  and  help  resolve  problems.  So 
don't  get  mad;  let's  instead  try  to  find 
cut  what  went  wrong  and  why,  and 
get  it  fixed.  Address  your  letters  to 
Vost  Pop.  73  Magazine,  70  Route  202 
North,  PeteriDorough  NH  03458. 

Ill  be  much  more  Influenced  in  my 
buying  by  a  few  letters  telling  me  how 
great  something  is  than  by  a  fonr^f 
equipment  review,  it's  fun  to  buy 
something  new  and  get  on  the  air 
with  It.  The  main  thing  holding  me 
back  is  a  lack  of  infornr^ation.  So, 
when  you  find  something  that's  par- 
ticular fun,  start  writing  so  you  can 
stiafe  it  wttfi  all  of  us- 

An  ARRL  Proposal 

TheARRLand  W5YI  have  pro- 
posed that  the  volunteer  examiners 
take  over  aii  Novice  exams  as  well  as 
those  for  higher  license  grades.  Weil, 
sure,  why  not,  right?  So  what  are  the 
benefits?  And  what  are  the  draw- 
tracks? 

The  benefits  are  easy  to  see.  The 
VECa  wiii  about  double  their  take.  It's 
more  difficult  to  see  any  benefits  to 
prospective  Novices.  So  difficult  that^ 
even  with  my  legendary  imagination, 
I'm  stumped.  Of  course,  since  no 
VEC  is  really  interested  in  the  fees, 
their  n^aln  goal  being  to  provide  a 
service,  doubling  their  business 
would  just  be  a  nuisance. 

This  system  would  make  it  far 
more  difficult  for  Novices  to  get  ex- 
amined. The  present  arrangement 
makes  it  so  any  radks  club  can  han- 
tM  this.  So  lefs  scuttle  this  proposal. 
Pfease  let  the  FCC  know  you  think 
this  is  a  bad  idea. 

KV4FZ  Convicted' 

Wlfl  Herb's  conviction  of  phone 
call  theft  cool  Ihe  mess  on  14.313? 
Herb,  the  Chief  of  Police  Communi- 
cations on  St.  Croix,  has  been  con- 
vtcted  of  stealing  and  using  tete^ 
phone  access  codes  while  making 
over  $1,000  in  long  distance  calls. 
Many  of  these  calls.  It  turns  out,  were 
devoted  to  Herb's  speciaE  amateur 
radio  interest  of  trying  to  destroy  our 
hobby.  He  and  his  group  of  mentally 
defective  deviates  must  be  congratu^ 
lated  on  a  t>ang-up  job  of  trashing  our 
20  nneter  bajid. 

Hie  prot>lem  we  have  is  that  while 
it's  pathetically  easy  fof  people  to  get 


A.v.-AL"WtN(:;Hfe^TeR 


S7S  bAUHM  laNe 


FALLON.  MV  BS406 


CHURCHILL  COUNTY 


QSL  of  the  Month 

To  enter  your  QSL,  mail  it  in  an  envelope  to  73,  Wayne  Green  Inc.,  70 
Rte.  202-N,  Peterborough.  NH  03458.  Attn:  QSL  of  the  Month,  Winners 
receive  a  one-year  subcription  (or  extension)  to  73.  Entries  not  in  en- 
velopes cannot  be  accepted. 


ham  licenses,  it  takes  almost  an  act 
of  Congress  to  take  one  away. 
There's  something  wrong  with  that 
whole  concept,  t  don't  think  the 
foundng  fathers  put  anything  in  the 
Constitution  guaranteeing  us  the  right 
to  a  ham  license,  it's  a  priviiege.  not 
a  right.  Well,  there  are  responsib^ti- 
ti^  that  go  along  with  privileges  and 
the  rest  of  us  are  hurting  because  we 
have  no  way  to  protect  our  phvlle^s 
from  being  trashed. 

Granted,  there's  not  a  tot  that  we 
as  individual  amateurs  can  do.  and 
that  adds  greatly  to  our  frustration 
level  when  we  hear  the  crap  we  have 
to  put  up  with.  The  thought  that 
comes  to  my  mind  when  I  heaf  at  I 
this  nonsense— when  I  hear  the  bad 
language  and  radal  taunts  on  75m — 
when  I  hear  dirty  jokes— Is  why  Isn't 
our  oniy  national  amateur  radio  orga- 
nization working  with  the  FCC  to  do 
something  about  this?  Well.  I've  been 
watching  carefully,  hoping  to  see 
some  signs  of  even  a  faint  interest  in 
the  pnDblem.  Nothing  visible  yet. 

!  keep  wondering  how  many  ama- 
teurs have  asked  their  ARRL  direc- 
tors to  take  some  action  on  the  grow- 
ing messes  we  are  hearing  on  our 
bands.  The  directors  are  presumably 
vtsrting  your  clubs  and  are  there  for 
you  to  demand  action.  II  there's  tDeen 
one  single  case  anywhere  in  the 
wtwie  country  where  orm  srtgie  ama- 
teur has  stood  up  at  a  dub  meeting 
and  asked  a  director  to  take  adkMi  I 
have  not  seen  it  reported  in  any  club 
newsletters,  nor  have  J  had  letter 
one  from  anyone  dairning  to  have 
asked.  I  can  only  sunnise  that  rx>  one 
really  gives  a  damn.  Oh,  1  hear  han\s 
bitching  and  kvetching  about  it^  and 
many  letters  g nimble  to  me  about  It, 
but  I  have  yet  to  hear  of  any  time 
anyone  has  actually  done  anything. 
So  much  for  a  sense  of  personal 
responsibility. 

So  what  can  be  done?  Well,  keep- 
ing in  mind  that  a  ham  Itaket  is  a  priv- 
liege,  how  atx^ut  getting  the  FCC  to 
Institute  a  simple  system  for  de4t- 
censing  offenders — something  whictt 


doesn't  require  hiring  lawyers  and 
going  to  court?  Let's  make  (t  easy  to 
rescind  the  privilege  and  stop  conski* 
ering  the  iicense  as  a  right. 

W^  r>eed  a  system  which  we  can 
run  ourselves,  without  having  to  bring 
the  FCC  into  the  action.  The  less 
money  we  cost  tfie  FCC.  ttie  longer 
well  be  around.  We  know  how  to 
find  hams  causing  intentional  inter- 
ference. We  know  how  to  tape  the 
offenders.  So  (et*s  empower  our 
ham  clubs  to  not  only  ^ssue  Novice 
licenses,  but  also  to  take  away 
licenses. 

WeVe  been  able  to  establish  re- 
peater councils  and  handle  our  own 
channel  allocations,  so  why  not  sat 
up  a  defrocking  system?  Td  suggest 
we  establish  area  ham  dub  councils 
to  deal  with  this  kind  of  mischief.  If 
we  let  individual  cFubs  have  full  say, 
we  could  run  Into  problems  with  rene- 
gade clubs.  Indeed,  there  are  so 
many  ham  idiots  in  Southern  Califor- 
nia they  probably  could  form  several 
dubs.  I  don't  think  the  bad  guys  out- 
number the  good  guys  yet — even 
there. 

As  you  can  see,  wtten  there  are 
civil  problems  I  tend  to  turn  to  the 
people  for  solutions,  not  to  govern- 
ment or  olficiats.  The  best  fules 
we've  had  in  amateur  radio  have 
been  tfxjse  we  cooked  up,  Ttie  worst 
have  been  those  from  the  FCC.  I 
cksn't  see  ar^  signs  ol  ttial  chanpng. 
Ami  yes,  the  most  disastrous  of  all. 
by  a  wide  margin,  have  been  promul- 
gated by  our  own  ARRL  bureau- 
crats— like  the  1963  Incentive  Licens- 
ing disaster. 

My  apologies  to  any  sublimlnally 
brainwashed  ARRL  members  who 
find  their  bowels  in  an  uproar  over 
my  admittedly  rare  mentions  of  that 
esteemed  organization.  The  League 
has  always  promoted  the  concept 
that  only  League  members  have  a 
right  to  criticize  the  League,  Well,  I've 
got  my  50 -year  ARRL  membership 
plaque,  so  I  have  every  right,  within 
the  ARRL  framework,  to  make  sug- 
gestions and  carp. 
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WEFAX  To  The  Max 


S/WEFAX  3.0  $250 


PC  GOES/WE  FAX  3.0  is  a  professior>ai  fax  recepticn  sys- 
tem for  the  IBM  PC.  It  includes  an  AM/FM  demodulator, 
software,  cas&ette  tutorial  and  325  page  nnanauL  Check 
this  partJaS  list  cA  Our  advanced  features: 


Pes.  up  to  l280xS005<-256 

Unattended  Operation 

Cotori^atbn 

Zoom,  Pan,  Rotation 

Contrast  Control 

Tuning  Oscilloscope 

Photoimetry  /  Hisf  o  g  rams 


APT  Lat/Lon.  Grids 
Orbital  Predcition 
Frame  Looping    . 
PCX  &  GIF  Export 
Grayscale  Prmting 
Infrared  Analysis 
Variable  IQC  &  LPM 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Facsimile  5,0  fS  a  complete  shortwave  FSK  fax 
system  for  the  IBM  PC.  It  includes  an  FSK  Demoduiator, 
software,  250  page  mariual  and  tutorial  cassette.  Call  or 
write  for  a  cormplete  catalog  of  products. 


Software  Systems  Consulting 

615  S.  El  Cam  I  no  Real.  SanClemente,  C  A  92672 
Tel: (71 4)498-5784  Fax:(714)498-0568 


CIRCLE  250  ON  READER  SERVICE  CARP 


Say  You  Saw  It  in  73  I 


AMATEUR  RADIO  EQUIPMENT 


CALL 


flomm  l-V    I 


nc. 


800-942-8873 

For  Your  Best  Price 


Authorized  dealer  for  Icom,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cush craft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham- 10,  Larsen,  Wm.  M.  Nye.  B&W,  ARRL,  Ameritron, 

Epson,  Farr  Corner,  DTK 


1057  East  2100  South,  Salt  Lake  City,  UT  84106 

801-467-8873  * 


CIRCLE  156  ON  READER  SEJ^VrCE  CARD 


Chassis  Kits 

Cabinet  Kits 

As&embJed  Cabinets 

Slope  Box  Kits 

UHF&VHF  Antenna 
Power  Divider  Kits 


Rack  Shelves 

Rack  Equipment  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounted  Box  Kits 
Other  enclosures 


Small  sheets  Aluminum  and  Brass 

Charles  Byers  K3IWK 

5120  Hamiony  Grove  Road.  Dover,  PA  17315 

Phone  717-292-4901 

Between  6PM  and  9:3DPM  EST,  Eves. 


MORSE  CODE 

MUSIC? 

I 

Yes  if  s  true!  Now  the  morse  code  alpha- 
bet can  be  learnecJ  aad  enjoyed  while 
doing  aerobics,  jogging,  driving  or  danc- 
[ng.  Order  'THE  RHYTHM  OF  THE  CODE" 
cassette  single  hit  today! 

Send  $5.95  check  or  money  order 
(please  add  $2.00  S&H)  to: 


Productions 

WK  P.O.Box319-ST  kk 

jU        Weymouth,  MA 02188      ^y) 

Mass  Residents  pJease  add  5%  sales  tax 
Dealer  inquiries  welcome 


CIRCLE  222  ON  READER  SERVJC£  CARD 


CIRCLE  2  ON  READER  SERVICE  CARD 


TTENTION: 


A  E  A- FAX 


Now  you  can  receive  and  display 
weather  FAX  images  directly  from 

the  satellites!  ,,,,  . 

With: 


'.'.VA'.TmWj'JWr.TW.TVA 


From; 

AMFAX-10  is  a  hardware  AM  to  FM 
FAX  converter  designed  especially 
for  the  '^'AEA-FAX  package. 

^^^-^^^  Features:  ^^^^^^"^ 

•  Copy  vivid  polar  orbiting,  Geostat- 
ionary, and  GOES-TAP  images, 

«  Easy  to  connect  and  use! 

•  Operates  from  12-14  VDC. 

•  Select  original  FM  FAX  or  nev^^  AM 
FAX  modes  by  the  flip  of  a  switch. 

•  Fully  assembled  and  tested,  just 
plug  in.,, and  go! 

•  Works  with  existing  '^AEA-FAX 
adapter  and  software* 

•  Cost:  AMFAX-10  only  $99,95  plus 
$6,00  shipping,  optional  12  VDC 
adapter  $8.95. 

To  order  send  check  or  money  order  to: 

For  inoi^e  info  wiite 


or  call  m^eiT! bigs  & 
weekends: 

(305)748-8315 


OverView  Systems 
P.O.  Box  130014 
Sunrise,  FL  33313 


*  AEA  FAX  i*0  TM  o  f  Advanc  s  d  Elf  ctiQdii:  AppJicailons^  ]nc. 


CIRCLE  19€  ON  READER  SERVICE  CARD 


RC-1000  REPEATER  CONTROL 


•  Autopatch  •  Patch  Re-encode  Dialing 

>  Reverse  Patch  •  User  Programmable  CWID 
&  Codes  •  Intelligent  CWID  •  Remote  Base 

•  3  Auxiliaiy  Outputs  •  Complete  Interface 
*  Control  Rcvr  Input  •  Programmable 
Tail  beeps  •  DTMF  Decoder  w/ muting 


..■^^'^V:  vs;- 


^•^■<i.^2 


.f 


;vSS_^ 


4/50  -  RC-1M;  BAStc  repeater  control 

w/RemotG  Base  •  User  Programmable  w/DTMF 


42  Page  Manua!  w/Schematics 

RC-IDOfl  Wired  &  Tested 

Optional  Enclosure 


$239,95 
$59.95 


Micro  Computer  Concepts 

7069-62  Taylorsville  Road  'Dayton,  OH  45424 


513-233-9675 


CIRCLE  160  ON  READER  SERVICE  CARD 


North  Olmsted  Amateur  Radio 

29462  Lorain  Road 

North  Olmsted,  OH  44070 

21 6-777-9460 


MIRAGE/KLM 

Handi-Finder 
Daiwa 

Hustler 

GAP    Diamond 


H 


« 


many  other  items 


MADISON 
SHOPPER 


ORDERS:  1(800)  231-3057 

1  {71 3)  729-7300  or  729-8800 
FAX1  (713)729-4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 

And  More 

FREE  List  Cail  l^ 


MoiltrCfl**. 
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Madison  Electronics 

12310  Zavalla  Street 
Houston.  TX  77085 


CIRCLE  25  ON  READER  SERVICE  CARD 
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Number  22  on  your  Feedback  card 


Michael  Bryce  WB3VGE 
2225  Mayflower  NW 

Massilton  OH  44648 


The  Radio  From  Hell 

Tm  a  beaten  man.  Yupl  Tm  not  one 
to  give  up,  but  after  a  week  and  a  half, 
you  can  slick  a  fork  in  me.  I'm  done! 
The  reason  for  all  of  tliis  is  a  simple  di- 
rect conversion  receiver  siated  for  10 
MI42.  Nothing  really  complex,  just  an 
NE602  and  some  741  op  amps.  As  it 
turned  out.  I  created  the  radio  from  heil. 
On  this  project,  I'm  not  a  happy  camper 
iearn  from  my  mistakes. 

The  problem  started  with  the  VFO, 
Using  a  MPF102  in  a  Colpitts  oscillator 
seemed  like  a  good  idea  at  first,  The 
output  of  my  Co  I  pi  Its  osciilator  feeds  the 
I^E602  mixer  with  more  than  enough 
output.  Excessive  injection  can  cause 
all  manner  of  critters  to  come  out  of  the 
NE602.  A  small  value  capacitor  couples 
some  of  the  VFO  energy  to  the  NEG02- 
A  T50-6  core  and  several  small-value 
caps  comprise  the  tuned  circuit  (or  the 
VFO.  Now,  I'm  not  one  for  re- inventing 
the  wheein  so  I  used  as  my  starting  point 
the  VFO  from  one  of  the  projects  in 
^'WIFE'S  QRP  Notebooi^;  Using  the  val- 
ues listed  for  30  meters,  I  tiegan  wind- 
ing coils  and  heating  up  the  soldering 


Low  Power  Operation 

iron.  I  buift  the  VFO  first  on  a  smaTi 
piece  ot  perfboard.  Try  as  1  might,  I 
could  not  get  the  VFO  to  oscillate.  Zero! 
Zip! 

The  silly  thing  would  not  even  oscilla- 
tor on  the  wrong  frequency,  let  alone  on 
the  desired  one.  Out  came  the  frequen- 
cy counter  and  the  oscilloscope.  Try  as  I 
might  the  oscillator  still  wouldn't  fly. 

The  circuit  is  drawing  current,  so 
something  had  to  be  running.  1  checked 
the  voHage  on  the  drain  of  the  MPF102 
and,  sure  enough,  I  had  the  regulated 
voltage  from  the  7. 5- volt  zener  diode. 
Yes,  all  the  grounds  were  grounded  and 
all  seemed  right  with  the  world;  but  alas, 
no  go. 

A  bad  fh/IPF102  must  be  the  trouble,  I 
replaced  the  MPF102  six  different 
times.  I  gave  up  on  number  six  as  the 
chance  of  getting  half  a  dozen  bad  FETs 
is  a  bit  high.  So,  I  started  to  replace  the 
cafjacitors  in  the  circuit  Again,  nothing  \ 
did  seemed  to  bring  any  life  to  the  cir- 
cuit, A  desperate  man,  f  scraped  out  the 
toroid  and  its  capacitors  from  the  circuit 
and  in  its  place  I  installed  a  crystal  cut 
for  10,106  UHz,  one  that  should  oscil- 
late like  mad. 

Nothing  but  six  zeroes  orii  the 
counter  It  was  a  little  after  three  In  the 
morning.  The  final  score:  VFO  three, 
f^ike  zero* 


CELLULAR  TELEPHONE 
MODIFICATION  HANDBOOK 


How  are  hackers  making 
cellular  phone  calls  for  free? 

•  Techniques  for  decoding  &  clianging 
cellular  phones'  N AMS  &  ESNS 

•  Where  to  buy  programming  devices 
■  The  ^Voaming  technique"  scam! 

•  Chip  supplier's  phone  numbers 

•  Instructions  on  how  to  change  phone  numbers  on  all 
models 

•  Cellular  phone  manufacturer's  ESN  codei 


Complete  Manual  only    $79,95 
MO.orCO.D.to 

SPY  Supply 

7  Colby  Court  Suite  215 
Bedford.  Nh' 03110 

(617)  327-7272 


Sold  for  educational  purposes  only 
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Figure.  The  oscillator  from  hell 


The  Next  Attempt 

The  next  night  (good  thfng  1  work  3- 
11  most  of  the  lime)  I  was  back  in  the 
saddle  again.  All  day  long  at  work  I  had 
been  working  on  the  problem  in  my 
mind.  A nd^  as  many  have  said,  there  is 
nothing  up  there  to  get  in  the  way  of  an 
idea.  I  was  out  for  blood,  and  the  victim 
was  the  VFO. 

My  usual  cut-and-try  method  was 
simply  not  cutting  it  (ouch)!  I  needed  to 
get  serious  with  Mr.  Calculator.  Out 
came  the  books,  piles  of  books.  If  noth- 
ing else,  perhaps  I'd  scare  the  oscillator 
into  working.  Look  at  the  schematic  in 
Figure  1.  This  Is  the  beast  I  have  been 
working  on.  The  values  listed  are  the 
ones  I  started  out  with, 

Since  I  did  not  know  the  value  of 
either  the  variable  capacitor  I  was  using, 
or  the  size  of  wire  I  wound  the  toroid 
with,  Mr,  Calculator  was  of  little  help. 
The  variable  capacitor  looked  as  If 
it  should  be  about  50  pF  or  50,  and 
the  wire  looked  close  to  #24  or  #26 
gauge. 

It  would  seem  to  me  that  even  if  the 
component  values  were  way  off,  the 
thing  should  still  oscillate  somewhere; 
but  It  didn't.  So  I  started  to  remove  com- 
ponents from  the  receiver.  Perhaps  I'd 
gotten  a  bad  NE602?  A  shorted  IC 
socket  perhaps?  I  replaced  the  coupling 
capacitor  several  times  thinking  it  might 
be  bad.  I  also  changed  the  values  of  the 
coupling  capacitor.  After  awhile,  I  just 
removed  it  altogether  and  let  the  output 
of  the  VFO  dangle  there  with  my  fre- 
quency counter  probe  attached. 

Back  using  the  cut-and-try  method,  I 
found  (by  changing  out  either  C2  or  C3 
or  both  to  330  pF)  I  had  a  working  VFO, 
The  frequency  oscillated  from  9.500 
U^z  to  11.900  MH^.  I  could  change  the 
working  frequency  of  the  VFO  slightly 
by  spreading  or  compressing  tJie  turns 
on  the  toroid  core. 

Even  though  the  VFO  was  operating, 
it  was  not  a  working  unit.  No  matter 
what  I  did,  I  could  not  get  smooth  linear 
tuning  from  the  VFQ's  main  tuning  ca- 
pacitor. I  could  tune  all  the  way  from  9 
MHz  to  over  12  IVIHzf  This  was  all  being 
done  with  a  small  50  pF  capacitor.  The 
score  for  this  evening:  VFO  four,  f^ike 
one. 

I  also  found  out  that  if  I  changed  the 
values  of  C2  and  C3  up  or  down  ever  so 
slightly,  the  oscillator  would  stop.  One 


would  think  the  frequency  would  either 
be  raised  (by  using  smaller  value  ca- 
pacitors), or  be  lowered  {by  using  larger 
capacitors).  I  found  out  that  such  is  not 
the  case  with  this  circuit- 
One  More  Try 

Really  drawing  for  straws,  I  decided 
that  the  main  VFO  capacitor  must  be 
way  off  its  marked  value.  Nope,  I  don't 
own  (yet)  a  capacitance  checker,  so  1 
started  to  pull  out  the  rotor  plates,  one 
at  a  tirne,  This  woukJ  lower  the  overall 
capacitance  of  the  tuning  capacitor  and 
thus  give  me  more  band  spread,  MaylDe 
instead  of  50  pF  the  capacitor  was  real- 
ly 500  pF.  When  I  got  down  to  the  last 
rotor  plates,  that  theory  went  out  the 
window:  I  had  a  variable  capacitor  with 
one  rotor  plate  and  still  the  frequency 
went  from  9.98  MHz  to  over  11  MHz. 

So  1  re-wound  the  toroid  core  by 
adding  thicker  wire  and  five  fewer  turns 
than  I  had  before.  I  removed  the  small 
10  pF  trimmer  capacitor  In  para! Eel  with 
the  main  tuning  capacitor— perhaps  too 
much  capacitance  was  causing  the 
problem  with  the  band  spread.  Well, 
that  idea  was  way  off  base  too.  I  had  a 
VFO  all  right,  but  Still  not  where  I  want- 
ed It  to  oscillate.  So,  I  tried  padding 
down  the  tuned  circuits  by  adding  small 
capacitors  in  place  of  the  trimmer.  Using 
10  pF  caps,  I  kept  adding  them  to  lower 
the  frequency  of  the  VFO.  Now  instead 
of  running  at  9  MHz  something  to  over 
12  MHz  something,  \  had  it  tuned  be- 
tween 6,8  and  7  J  MHz,  Could  it  be  I 
had  it  beaten?  Well,  Kenwood  has  their 
DSR  Ten-Tec  their  QSK  and  Yaesu  their 
CAT  system.  I  just  developed  VBFC, 
that's  Variable  Band  Frequency  Control. 
Yes  Sir!  All  you  have  to  do  is  start  on 
the  high  end  and  turn  her  on.  in  no  time 
you'll  cover  the  entire  40  meter  band  in 
50  Hz  steps. 

1  connected  the  VFO  to  the  NE602 
and  while  I'm  sitting  here  typing  this,  I'm 
listening  to  all  of  40  meters  all  at  the 
same  time.  Whoal  There  goes  CHU 
Canada.  Sure  wish  they  were  on  long 
enough  so  I  could  set  the  station  clock. 
Perhaps  during  the  next  sweep  I  can  set 
the  clock. 

So  there  you  have  it^  two  weeks 
down  the  tubes  working  on  a  VFO.  Final 
score:  VFO  eight,  Mike  three.  But  as 
Arnold  Schwarzenegger  likes  to  say,  Tl 
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Numbef  23  on  your  Feedback  card       Packet  Without  a  TNC 


iWa/c  /.  Leavey,  M.D.,  WA3AJR 
6  Jenny  Lane 
Battmore  MD  21208 

Thanks  To  and  From  our 
Readers 

I  will  start  off  this  month  by  recog- 
nizing an  anniversary.  This  column 
marks  the  start  of  the  sixteenth  year  of 
'RTTY  Loop.'  1  don't  know  for  sure, 
but  I  think  this  ranks  up  Ihere  with 
Wayne*s  "Never  Say  Die'  column  for 
longevity.  Ail  I  can  say  about  that  is 
"thanks,"  Thanks  to  you,  the  roader- 
ship,  for  your  support  and  letters^ 
Thanks  to  the  crew  at  7J  for  all  their 
support  and  encouragement.  Thanks 
to  my  family  tor  their  understanding  of 
this  crazy  hot»by. 

First  of  all,  some  follow-up  on  the 
column  on  America  Online.  When  I 
checked,  in  late  April  1992^.  the  Ken- 
wood file  shown  is  avaitabJe.  Just  look 
In  the  amateur  radio  files  for  the  IBM 
PC  compatibles.  Also,  I  continue  to  be 
happy  to  forward  your  name  to  the 
service  for  starter  software.  Users  of 
Macintosh  or  Apple  ti  systemSn  please 
so  indicate.  Users  of  PC  compatibles 
will  need  an  EGA  screen  or  better, 
mouse,  and  hard  drive.  Let  me  know 
the  floppy  disk  size  (5"  or  3")  you  use. 

Now,  a  message  from  Terry  Stader 
KA8SCP/t.  the  America  Online  Ham 
Shack  Host  He  says,  'It  was  nice  to 
see  the  America  Oniine^s  MS-DOS 
Ham  Library  graphic  in  ihe  March 
1992  issue  of  73  Amateur  Radio  To- 
day \  Thanks  for  picking  us  out  of  the 
rest  {Defphi  and  CompuServe)  as  one 
of  the  best  bets.  1  think  that  the  ham 
shack  area  is  on  the  move  with  more 
and  more  personable  interaction  with 
the  users  than  all  of  the  other  sen/ices 
combined!  Our  libraries  are  growing 
every  day!  Recently,  a  quick  survey 
showed  that  many  of  our  hams  are  in- 
terested in  RTTY  Many  of  them  know 
nothing  about  it  .  _  other  than  it  is  a 
mode  that  is  available  on  the  multi- 
modeTfCr 

Anoiher  member  of  AmerieSi'^iili- 
line.  Wiiije  WD9FHA,  passes  along  "a 
short  note  to  let  you  know  how  much  I 
enjoy  RTTY  Loop.'  I  read  it  every 
month.  I  am  not  on  RTTY  or  packet 
yet,  I  have  a  Kenwood  7400A  for  2 
meters  and  a  TS520S  lor  HR  I  am  not 
sure  the  520S  would  do  very  welt  on 
packet,  but  I  may  try  2  meters  soon.  I 
have  a  286  ck>ne  so  that  wiTi  help."  trs 
good  to  hear  from  both  of  these  folks. 
and  it  points  out  how  broad -b^sed  am- 
ateur radio  communication  has  be- 
come. On  and  off  the  radio,  we  do  get 
a  round  I 

Help  Out  a  Hamsoft  User 

Now,  turning  from  some  of  the  lat- 
est communication  to  an  orphaned 
machine.  I  have  a  letter  here  from 
Charlie  Anderson  KG5SX.  of  Hatties- 
burg.  Mississippi.  Charlie  wonders  if 
we  have  addressed  the  Kan  Ironies 
Hamsoft  cartridge  for  a  Texas  Instm- 
ments  T1-99/4A  computer 

Ha  relates.  "1  have  used  one  of 
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these  for  several  years  now^  and  it 
performs  well  and  fills  my  bill  for  RTTY 
operation  as  I  use  a  Heath  HW-101  for 
60  wpm  RTTY  and  occasionally  lOO 
wpm.  My  old  Heath  would  not  have 
the  fast  turnaround  time  required  for 
AMTOR,  so  I  am  content  to  stay  m  tfie 
sk3w  lane. 

TJow  I  txave  a  problem  that  I  hope 
someone  can  help  me  with.  It  seems 
that  I  made  a  mistake  in  the  sfiack  one 
day  and  got  120  volts  AC  on  the 
ground  buss  of  my  computer.  Before 
the  fuse  blew  the  computer  did,  and 
took  out  part  of  the  Hamsoft  carlridg© 
as  well.  The  computer  was  easily 
enough  replaced  but  (  am  having  Irou- 
bie  locating  another  Hamsoft  module. 
The  cartridge  may  be  OK,  but  fl  am  I 
not  sufB,  as  it  locks  up  the  computer 
when  I  try  to  use  it.  Sounds  hopeless* 
txrt  there  is  a  chip  in  the  cartridge  that 
I  do  not  have  the  number  for.  as  trie 
top  of  it  ts  gone,  and  this  ohfp  appears 
to  have  taken  the  bmnt  of  the  shock.  It 
Is  an  SN74???  series  chip.  These  are 
Ihe  only  numbers  readable  on  it  and  it 
is  tied  into  the  TMS9901  chip  on  the 
board.  The  ROM  chip,  which  is 
marked  HN482764,  appears  OK  visu- 
ally, but  I  know  Jt  may  be  permanently 
damaged. 

^1  called  Kantronics  and  they  said 
that  they  had  r»olhing  teft  on  this  de- 
vice. No  parts  list-  No  schematic.  They 
FBferred  me  to  DeninDnk^  arxj  I  called 
them  and  got  the  same  reply.  I  have 
tried  to  locate  a  used  cartridge  via  the 
1-800  numbers,  but  have  been  unsuc- 
cessful so  far.  I  really  want  to  get  this 
thing  fixed  or  replaced,  as  it  was  on 
loan  Lo  me  and  I  hale  to  teli  my  friend, 
'Sorry  about  that,  oie  buddy!'  I  know  it 
Is  a  long  shot,  but  hopefully  the  only 
thing  wrong  is  the  14 -pin  DIP  chip  . . . 
and  maybe  the  TMSg901,  which  I 
know  where  to  locate.  [Hopefylly 
someone)  can  look  inskte  [a  Hamsoft 
cartridge]  and  tell  me  what  the  chip 
number  in  Question  is.  Or  perhaps 
there  is  someone  out  there  who  can 
clone  me  another  ROM  chip,  as  mine 
is  QRT/ 

Well,  the  reader  base  of  this  col- 
umn IS  one  of  the  most  complete  in 
the  RTTY  universe,  Charlie,  So,  if  any- 
one has  the  information,  please  for- 
ward it  here,  or  directly  to  Chart ie.  We 
all  thank  youj 

By  the  way,  reversing  the  AC  line 
hot  and  ground  wires  can  be  more 
than  damaging  to  computers;  it  can  kill 
you.  If  you  touch  a  chassis  that  you 
think  js  grounded,  but  is  really  at  full 
line  potential,  while  touching  a  real 
ground,  the  result  could  be  a  real 
silent  key.  One  simple  device  which 
can  help  is  a  $5,95  Grounded  Outlet 
Analyze,  available  at  your  local  Radio 
Shack  (stock  number  22-101).  This 
handy  little  plug-in  device  has  color- 
coded  lamps  10  indicate  whether  or 
not  the  outlet  is  correctly  wired.  No,  it 
may  not  be  the  equrvalerrt  of  industrial 
testers  costing  hundreds  of  dollars, 
but  it  doesn't  cost  hundreds  of  dollars, 
eitherl 


rnterest  m  TNC-fess  packet  is  well 
articulated  by  many  of  you.  with  a 
common  set  of  questions.  David  L. 
Ringo,  M.D.,  N6UVF  of  Portota  Valley, 
Califomia,  is  one  such  interested  par- 
ly. Just  finishing  his  psychiatry  resi- 
dency. Dr,  David  finds  interest  and  in- 
trigue in  the  different  digital  modes. 
"The  possibility  of  putting  together  a 
very  compact  laptop/2  meter  HT  pack- 
et system  is  very  attractive,  but  a  num- 
ber of  questions  come  to  mif>d.  As  I 
understand  it.  the  BayCom  and  PMP 
['Poor  Man's  Packet/  August  1997, 
12}  systems  differ  In  that  or^  uses  the 
serial  port  and  Ihe  other  the  printer 
porL  so  that  one's  modem  woutd  be 
incompatible  with  &ie  other's  software. 
What's  the  real  scoop  on  TNC-less 
systems?  Are  they  as  effective  as  a 
JUQ,  and  if  not,  what  exactly  are  the 
trade-offs?  Are  there  significant  differ- 
ences between  the  German  and  A  &  A 
BayCom  modems?  Do  you  have  any 
recommendations  as  to  suitable  lap- 
tops? I  would  think  that  RFl  from  the 
oonnpuier  vwHild  be  a  significant  issue, 
but  I  havenl  seen  anyone  address 
thaL" 

First  of  all,  I  agree  that  a  serial  and 
parallel  data  flow  are  incompatible. 
This  is  not  to  say  it  has  not  been  done, 
just  that  I  don't  think  one  modem  will 
suffice  for  both  systems.  The  TNC  is, 
after  all,  a  dedicated  computer  that 
performs  all  the  functions  necessary 
for  packet  communication.  Your  per- 
sonal computer  can  do  the  same,  but 
the  overhead  for  mar^g^ng  loca  f  oper- 


ations, video,  disk  access,  printing, 
an^  ihe  like,  would  atl  cut  into  packet 
time  slices.  I  would  say  that  for  rou- 
tine, straightforward  packet  woric,  the 
TNC^Iess  systems  may  well  be  all  the 
typical  amateur  needs.  For  more  de- 
manding work,  to  set  up  a  dlgipeater 
or  bulletin  board,  the  efficiency  of  a 
dedicated  TNC  would  be  a  require- 
ment. As  to  the  differences  between 
BayCom  modems,  I  can  t  say  1  would 
invite  users'  comments,  though,  on  the 
various  implementations,  and  wili  pass 
tliem  along  In  future  columns. 

Suitability  of  laptops  hinges  on  sev- 
eral factors,  tHJt  FCC  Class  B  certifica- 
tk)n,  attesting  to  the  lower  RFl  levels 
for  home  computing,  is  an  AGSO- 
LUTEl  Other  than  that,  the  best  bet 
would  be  to  stick  with  one  of  the  na- 
tional brands,  and  even  with  a  local 
dealer  who  will  allow  you  to  return  or 
exchange  the  machine  if  RFl  is  a 
problem.  1  don't  yet  own  a  laptop,  or  I 
would  share  my  own  experiences. 
Don't  fret,  ttxjugh.  my  history  of  can- 
dor is  that  when  I  do  pick  up  a  new 
piece  of  hardware,  t  share  the  infer* 
nvation  with  a  few  of  my  most  tnisted 
IMends:  YOU, 

Next  month,  more  from  here  and 
there,  you  and  me.  The  one  story  I 
won't  tell  you  is  how  a  squirrel  brought 
down  my  antenna  (unless  you  really 
want  to  hear  it).  1  continue  to  looK 
forward  to  your  input,  both  by  mail 
and  Email,  via  CompuServe  (ppn 
75036,2501).  Delphi  (username 
Ma  re  W  A3  A  J  R)  and  America  Online 
(screen  name  MarcWAsAJR). 


fZt/i  Annua/  Ks.  Beach 
HamFest  /  Computer  Fair" 


ARRL  Roaaoke  Division  Conventk>n 


Sept  19  &20,  1992 
Va-  Beach,  VA 


^  H^  ComiiiQiillal  BMbitors  &  Dealers 

/  Amateur  Exams  &  Upgrades 

/  SpeGJai  Quest  -  Gordon  West  W^NOA 

/  DX  Forums  -  Technical  Forums 

/  Major  Computer  Dealers 

/  Exceilent  Food  Service 

•  Heid  at  the  Va.  BBaah  PavifiOft 

/  Plenty  of  FREE  Parking 

/  It's  still  Vacatiori  Time  at  the  Beach! 

/  Lots  of  Nearby  restaurants,  museums, 
historic  sites  *  Wilfiamsburg.  Busch 
Gardens,  Norfolk  Naval  Base  &  more! 


General  Admission  -  $5  Advance  -  $6  At  The  Door 
Tickets  Good  lor  Both  Days! 


Tickets  &  Genera!  Into 

fs^anny  Sterner,  K4DOR 

351 2  Oiympta  t^ne 

Va,  Beat^,  VA  23452 

{S04)  340^1 05 


Send  SASE  ■  Checks 

p3vat:etoT^C.  Inc 


Exhibitor  Info 

Lewis  Steingcid.  W4SL0 

3449  Dickons  Dnve 

Va.  B«Bch,  VA  23452 

{804)4^6-3800 
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Hams  with  class 


Cmol&PenyWB2MGP 

Medm  Mentofs.  inc. 

P.O.  Beat  13164$ 

Slate/r  t^and  NY  103 13-0006 

InventiQn  Versus  Innovation 

If,  as  a  leacher,  yoti  w&e  given  the  fc4' 
lOiMfng  t>ackground  information  about  one 
Ol  your  new  students,  wlial  a&sumpli&ns 
would  you  make  atx)ut  his  abilities  to  be 
successlul  at  anything? 

The  doctor  said  he  had  brain  fever  at 
birth — having  an  extra  large  head.  In  fact, 
three  brat  hers  and  sisters  died  at  bliih. 
Relatives  and  netghtjors  thought  he  was 
abnormal  but  his  mother  said  no  His 
teachers  thought  he  was  abnonnrval  too,  so 
his  mother  laugh  I  him  at  home.  He  was  a 
firebug,  setting  a  fire  in  the  bam  just  to 
$ae  what  it  would  do.  He  had  only  three 
months  of  fonnal  sd^ooling." 

As  any  good  teadier  can  te(J  you.  it  s 
ml  a  good  idea  to  make  any  assunpiions 
^Kxil  any  duld's  ability  to  stjcceed  until 
youVe  had  a  chance  to  wofK  with  the  stih 
deni  yoursetf.  The  fact  is  thai  tfie  young 
man  described  above  is  Thomas  EtSsonI 

We  who  are  teachers  or  instrudors 
must  be  careful  rK>t  to  pre-judge  anyone 
wtio  sits  betore  us,  it  ts  a  tnism  ot  educa- 
tion that  given  the  ri^  efivrronment  ^id 
motivation,  everyone  is  capabte  of  doing  at 
least  a  little  better  It^an  his  own  expecta- 
tions. I've  t>een  world ng  with  young  people 
lor  almost  20  years,  and  /  certainly  believe 
that. 

Those  of  us  who  are  working  hard  Id 
promote  growth  and  quality  in  amateur  ra- 
dio know  thfl  value  of  encouraging  new- 
comers to  explore  and  experiment  with  dlf- 
terent  modes  oi  communication.  We  who 
are  Jn  Ihe  classroom  are  in  the  position  of 
being  mentors  who  can  actuaJly  teach  chil- 
dren not  to  be  afraid  to  take  risks:  not  to  be 
afraid  to  ask  questions  and  to  be  curious; 
and  most  importantly  nol  lo  be  afraid  to 
fan. 

While  it  is  true  that  we're  not  alt  going 


to  have  a  Thomas  EiSson  in  our  classes^ 
we  are  all  at  least  going  to  tiave  some 
yoyngsteis  with  t!)e  potential  for  beir>g  cre- 
ative and  innovative,  if  only  given  the 
dianoe.  When  you  tap  imo  someone's  crt* 
Btive  psyche  and  give  them  the  loois  tfiey 
require  lo  taJoe  a  chance,  you  never  know 
wimt  graal  ideas,  inventions  of  Innovations 
you  may  be  setting  into  motion. 

The  Historv  of  Irkvention  and  Innovation 

Firstly,  the  children  shouFd  understand 
Ihe  difference  between  invention  and  Inno- 
vation, An  fnventlon  is  a  brand-new  and 
unique  Idea  or  discovery.  An  innovation  is 
a  concept  that  builds  on  a  previous  Idea. 
Invention  or  discovery.  prDviding  a  new  or 
pertiaps  improved  solution. 

Many  thousands  of  years  ago  our  an- 
cestors Icund  that  daily  living  was  a  pretty 
rough  experience.  Tr>e  <:a.veman  ^lact  onty 
his  hands  to  use  for  hunting,  fishing,  afid 
gaflwring  plants  ar>d  roots.  tHe  had  to  find 
Cfeatlve  ways  to  proled  himself  and  his 
famity  from  ttie  elements  (the  weaHier  and 
Ihe  wid  animais).  Eaily  man  was  fofced  by 
ctroum stances  io  use  ttis  drain  and  his 
hands  to  make  ttiiigs  that  would  make  hts 
tile  easier  and  more  pleasant.  He  invented 
tools  for  fishing,  hunting  and  building.  Al 
fi^  Ifie  tools  were  jusl  sharpened  Stones. 
Ha  soon  discovered  thai  fire  was  good  for 
keeping  warm  and  that  water  had  many 
p radical  uses.  The  fur  from  wild  animals 
proved  lo  be  valuable  for  warmth,  so  doth* 
Ing  was  invented.  Most  likely  it  was  a 
rolling  rock  or  a  cross  section  of  a  tree 
trunk  that  began  to  slide  and  roil  which 
gave  someone  the  idea  (or  a  wheal.  One 
Invention  led  to  another  Many  men  think- 
ing and  Inventing  over  a  long  period  of 
time  led  Lo  some  of  the  lnventk>ns  and  in- 
novations we  have  come  to  rely  on  today. 

In  prehistoric  times  there  were  no 
chairs.  Our  ancestors  probably  leaned 
against  the  cave  waE  or  sal  on  a  rock  or  a 
l«dge.  At  some  later  dale,  the  chair  was  in- 
veoled.  Since  that  time,  tfwusartds  Of  dif* 


ferent  kinds  of  chafrs  have  been  designed. 
Today  ttiere  are  all  kinds  of  chairs:  fading 
chairs,  rocking  chairSi  lounge  chairs, 
couches,  beach  chairs,  etc:  ail  Itiese  dif- 
ferent kinds  of  chairs  are  innovations. 
They  each  meel  a  different  need  based  on 
the  OTginal  inv€ntk)n  of  the  chair. 

Teaching  Technk|ues 

A  goodacivity  to  i^e  in  the  dassroom 
Is  to  have  students  mai^  a  W  of  corrtmorb 
(y  used  devices.  Then  have  a  discussion 
about  which  category  each  item  belongs 
in— invention  or  innovatson,  A  good  follow* 
up  to  this  is  to  divide  the  dass  into  groups 
and  have  them  brair^slorm  about  one  par- 
ticular invention.  It's  sometimes  helpful  to 
have  children  work  together  in  a  group  ic 
get  started  wtth  this  kind  of  creative  pro- 
cess. After  they've  researched  all  the 
background  on  a  particular  Invention;  like 
who  the  inventor  was,  why  it  was  in  vented, 
what  needs  it  met.  when  it  was  invented, 
etc.;  they  can  make  a  list  of  possible  inno- 
vations for  the  future.  Children  tend  to  be 
less  inhibited  with  the  creative  work  when 
wQfldng  as  a  team.  Besides,  working  as  a 
learn  member  is  an  important  skiH  to  mas- 
lef.  Many  inventions  and  innovations  that 
are  made  nowadays  are  made  by  employ- 
ees in  Lajpe  institutions  who  are  part  of  a 
I0search  team. 

One  year  we  fumed  an  ^if^re  comF^x 
of  rooms  m  our  school  into  a  living  lime 
t&>e.  Each  room  represented  a  different  era 
of  lime  in  tuslofy.  When  a  vtsilor  wafked  in- 
to a  particular  room  he  was  transported  ov 
to  a  time  waip.  The  children  wore  cos- 
tume of  the  time,  sensed  food  of  that  peri- 
od, and  ej^bfted  inventions  of  that  era. 
What  a  fabulous  activity  this  can  be  in  a 
school!  There  were  so  many  subtle 
lessons  learned— like  the  fact  that  there 
were  certain  periods  of  time  that  were 
more  condudve  to  the  spirit  of  Inventing" 
than  others.  Why?  The  Time  Una  Fair  tast- 
ed only  three  days,  but  the  preparation  for 
It  took  weeks,  and  the  follow-up  discus- 
SEOns  af^d  lessons  went  on  all  term  I 
strongly  recommend  that  you  indude  a  liv- 
ing ttme  line  adivity  in  your  curriculum. 

Another  good  activrty  to  encourage  cre- 
ative thinking  is  to  have  the  youngsters 
keep  3  diary  over  a  pertod  of  time  of  all  the 
needs  and  proUems  iha!  they  encotMer. 


Photo  S.  This  ts  ttte  repitca  of  tfw  Urn 
Elarm  W2SLP  irtv^/iietf  MS  a  young 
boy, 

MoM  inventions  and  innovatiofis  come 
ai>out  from  a  need  or  a  necessity  tor 
change.  Let  each  child  pick  a  need  or 
problem  and  lead  a  brainstomring  session 
to  see  whB\  kinds  of  solutions  the  nest  of 
the  class  can  come  up  with.  You  will  be 
amazed  at  how  produdlve  these  sessions 
can  be.  I  even  tape-record  some  of  the 
more  sophisticated  topics  so  the  children 
can  refer  back  to  the  things  that  were  dis- 
cussed. 

I'm  a  strong  believer  In  bringing  in  ex- 
perts who  am  good  speakers  to  meet  with 
the  children  in  person.  After  you've  laid 
the  ground worit  lor  the  dass'S  involve- 
ment with  their  own  inventors,  you  mi^ 
want  to  invite  a  patent  altomey  to  visit 


Photo  A.  Roger  W2SLP  testing  circwi  boards  (or  a  digital  dock  thermostat  he 
invented^ 
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Photo  C.  Fmnk  KB2MiD  irii^ented^  a  remote-controtled  shuttle  to  tfy  around  his 
space  station.  Carote  WB2MGP  encouragBS  her  students  to  be  creattve  wi&i  then 
pfojects. 


your  school.  Once  Ihe  children  get  caught 
4jp  in  the  spirit  of  Inventing"  they  will  have 
a  million  questions  for  this  kincf  of  expert 
about  vtfhat  they  can  do  next  with  their  in- 
ventions. 

Bring  in  Your  Ham  Friends 

Think  through  your  list  of  ham  friends 
and  you'll  probably  come  up  with  someone 
who  has  tinkered  vwth  a  new  kind  of  gad- 
get, invented  a  new  gizmo  or  discovered  a 
better  process  for  doing  something  or  oth- 
er Bring  them  in  to  speak  with  the  kids. 
Let  them  share  their  thinking,  their 
methodology,  and  most  importantly,  their 
enthusiasm  with  your  students, 

I'm  lucky  enough  to  know  several  hams 
who  fit  this  bill.  My  good  Irtend  Roger 
Isaacs  W2SLP  owns  an  electronics  manu- 
facturing company  en  Staten  Island.  He  is 
the  inventor  and  patent  hokJer  of  several 
terrific  products,  including  an  electronic 
clock  thermostat,  a  wireless  car  alarm,  and 
various  versions  of  fire  and  burglar  alarm 
systems  for  stores  and  houses. 

Roger  once  took  the  time  to  recreate  a 
project  he  created  as  a  child  for  my  class 
to  see.  As  a  youngster  he  thought  up  his 
own  version  of  a  simple  tire  alarm  by  build^ 
ing  a  "Rube  Goidberg"  kind  of  device. 
When  you  light  a  match  under  one  of  the 
wires,  it  releases  a  magnet  which  drops 
down  to  close  a  circuit  which  then  enables 
the  bell  to  ring.  The  kids  love  iti 

Don't  (orget  to  include  enrichment  acliv- 
ilies  from  the  social  studies  curricurum. 
Many  Inventions  greatly  influenced  the 


course  of  history.  Doing  research  on  inven- 
tors throughout  history  is  a  vaiuabie  les- 
son. It  can  lead  to  discussions  about  how 
our  lives  might  be  different  today  Vinthout 
the  work  of  people  such  as  Gugiiefmo  Mar- 
coni, Jonas  Salk,  Charles  Goodyear,  Louis 
Pasteur,  Robert  Goddard,  Jchann  Guten- 
berg, or  George  Washington  Carver,  just  to 
name  a  few. 

Severai  months  ago  on  our  CQ  All 
Schools  Net,  Jay  Apt  N5QWL,  a  NASA  as- 
tronaut, was  speaking  wfth  some  6th  grade 
ham  radio  students  of  mine.  He  asked  a 
youngster  to  go  to  the  chalkboard  and 
make  a  list  of  alf  the  things  the  ciass 
thought  should  be  part  of  the  astronaut's 
spacesuit.  This  naturaliy  triggered  off  at! 
fands  of  tentfic  discussions  and  research 
projects  for  weeks  about  space  travel  and 
astronauts  and  communications  devices. 
What  Jay  was  doing  was  setting  the  stage 
for  this  creative  thinking  we've  t>een  talking 
about 

My  advice  is  to  approach  every  class 
as  though  you  believed  there  must  be  a  fu- 
ture Thomas  Edison  amongst  the  children, 
who  would  emerge  if  only  you  oouid  create 
the  right  atmosphere  for  him  or  her  to 
flourish  in.  Amateur  radio  in  the  classroom 
makes  this  not  oniy  easy,  but  fun  as  weli. 
Good  Euck,  and  tet  me  know  what  your  kids 
and  you  "discover.* 

A  good  resource  to  write  to  for  more 
classroom  ideas  about  inventing  is  'Invent 
America,'  510  King  Street,  Suite  420, 
Alexandria  VA  22314;  or  cali  (703)  684- 
1836. 


AMATEUR  TELEVISION 


GET  THE  ATV  BUG 

Transceiver 
Only  $329 

with  50  Watt 

D26  Amp  $539 

Value  +  Quality 
from  over  25years 
in  ATV.,.W60RG 

With  our  af[  in  one  box  TC70-1d,  ATV  Transceiver, 
you  can  easily  transmit  and  receive  live  action  color 
and  sound  video  just  like  broadcast  TV.  Use  any 
home  TV  camera  or  VCR  by  plugging  ttie  composite 
video  and  audio  into  the  front  VHS  10  pin  or  rear 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  and 
TV  set  and  you  are  on  the  air  -  it's  that  easy! 

TC70-1  d  has  1 ,5  Watt  p.e,p.  with  one  xtal  on  439.25, 434.0 
or  426.25  MHz  &  properly  matches  Mirage  D15,  D26, 
D1 00  amps  for  15, 50,  or  70  Watts,  Hot  GaAsfet  downcon- 
vert^r  varrcap  tunes  whole  420-450  MHz  band  to  your  TV 
ch3.  Shielded  cabinet  7x7x2.5".  Req.  13,3  VDC  @  .5A 
Transmitters  sold  only  to  licensed  amateurs,  for  legal  purposes, 
verified  in  the  latest  Callbook  or  send  copy  of  new  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconvertersjransmittersjinear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(81 8)  447-4565  m-f  8am-5:30pni  p$t.  Visa,  MC,  COD 

P.C.  ELECTRONICS  ^^^  {wtorgj 

2522-WG  Paxson  Ln  Arcadfa  CA  91 007    "^^V^"'^  (WBSYSS) 


CA-2X4MAX 
Gain  &  Wave: 

\mm  8.5dB 
5/a  wave  x  3 

446MH£l1.9[fB 
VawwexS 
M3J[  Ptswer:  2DD  watts 
Lertgili:irr 
CDi^neclor: 

UHF(S  0-231) 


146/446  MHz 
Base/Repeater 


Modern,  HIgh-Performance  Stations  use  COMET 
Antennas,  Duplexers,  Triplexers  and  Accessaries! 


CA-2X4WX 
Gam  h  Wave: 
14&IVIHZ  im 

44S  MHz  9.DdB 

Max  Pewer:  ZOO  witt^ 

Unoin:10'r 
Corrfiectcir: 
UHF  (SO-239) 


COMET  PRESTIGE 

r24K1.  Gold  Center  Conductor 


CA-MFX 

Mr\  &  Wave; 
l46MH!4.5dB 

Viwave 

446MH2  IMI 
&;'b  wave  K  3 
Msi  hmt:  M  W3tts 
Lenfftti:  5'  If 
ConnectDr: 

UHF  (£0-239) 


CPR-5800 
Gajn  A  Wave: 
146MFIiS,0dB 

^/b  wavf 
mmi  7.EdB 

Vs  wave  1 3 

Max  flower:  t2(]wsns 
Length:  5' 
Coniiector: 
UHF  (PL-Z59I 


CPR-5400 

Qajn  &  W3V£: 

14GMH2  2.m 

mmi  6J[fB 

Vb  wave  x  2 
M^x  Power:  120  watts 
Length;  a'  T 
Connector: 
UHF  IPL-Z59) 


NCG 


NCGCO, 

1275  N.  Grove  Street  Anaheim.  CA  92B06 

(714)630-4541*  (800)  962-3611 

CALL  FOfl  COMPLETE  CATALOG  OR  NEAREST  DEALER 


2x4  Series 


Best  Sellers 


CA-2x4Me 
Gail  h  ^^it. 

Vs  wave 

mmi  T.oifB 

Vtt  wave  1 3 
Max  Power: 

m  watts  m 
Length;  4' tO^ 
Conneetor: 

UHF  (PL-2S9) 


CA-2X4SR 
Gain  £  ^m: 
mmi  3.8dB 
5/b  wave 

mmi  %m 

Max  Power; 
155  watts FM 

Lenglli:  3'  4" 
C&nnectDj': 
UHF  (Pb2SS] 


NEW  B  Series 

Black  Anodized 


Gain  t  ^^m: 
145MHz  2.15[fB 

Vi  wave 

mmi  5dB 

^li  wav^  1 2 
Max  Power:  SO  wstts 
L&nglli:  30" 
ConnectDr: 

UHF  (PL-Z55),  OH 

NtVIQ  [B-20  mO] 


Gain  &  Wave; 
14SIVIHZ  OdB 

446MKz2.15dB 
i/jwave 
Max  Power:  50  watts 
LBng!h:ir 

C&nnectcr: 
UHF  [PL  2591,  OR 
NMOIB-faNMO) 


CF-^ieA 


CF-4150K 


CIRCLE  54  ON  READER  SERVICE  CAFtE> 


2M-70cm  DUPLEXERS   CF41M:  Alf  UHF  Conns  vijUdii 

Power-  mMt  SOOW  CF416f]K:  Atl  UHF  Conpis  w/o  Leads 

446H  He  500 W  CF-4Tfi0l ;  Ditt<3,  biit  440  Input 

fj -male  Conn.  w/DLead$ 
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Amie  Johnson  N  t&AC 
43  Ofd  Hom^tead  Hwy. 
N.  Swanzey  NH  Q34St 

Notes  from  FN42 

/  have  just  come  home  from  a  very 
satisfying  experience,  s&eing  38  non- 
hams  show  up  tor  a  meeUng  that  wss 
the  start  of  a  Novfca^echniaan  class  m 
Keene,  New  Hampshim.  tt  v^as  worxier- 
fut  to  see  peop^  of  aft  ages,  from  the 
young  to  the  more  rtialure  (we're  netmr 
oid.  are  we^.  mate  arxi  fema/a  My  sons 
might  have  used  tfw  expression  'AWE- 
SOMEl 

There  were  at  so  more  than  10  //- 
censed  fjams  at  the  m^ttng,  alt  milirtg 
to  take  time  away  trom  ttmr  f amities  and 
friends  to  help  in  any  way  that  they 
coutd  to  give  a  boost  to  (he  ham  poputa- 
flbn  in  the  Keene  area.  The  syttatnis  has 
tjeen  laid  out  and  many  fiams  *wW  take 
part  m  the  teaching,  r}otjust  one  or  two. 

Something  eise  that  is  very  important 
is  the  tocalion,  the  place  wf^ere  aft  ttte 
training  wifi  taf^e  place.  One  of  the  local 
hams  is  a  member  of  ttw  Army  Resen/& 
and  he  asked  the  powers  tfiat  tm  if  we 
coufd  use  the  tacifitles  of  the  focal  re- 
serve unit  for  the  han\  training.  We  re- 
ceived approval  from  the  local  comman- 
der and  things  startsd  happening. 

l-low  many  of  you  have  done  the 
same  tfiing  in  your  area?  How  many  of 
you  have  given  something  bacii  to  the 
hobby  you  love?  How  many  of  you  have 
become  an  '"clmor"  to  snothar  pGrson,  a 
prospective  ham?  How  many  of  you 
have  read  the  Silent  Key  column  in  your 
favorite  ham  magazine  or  newsletter, 
shook  your  head,  but  have  done  notf^ing 
to  replace  the  lost  one  with  at  least  on& 
more? 

If  your  answer  or  answers  to  the  pre- 
vious questions  lead  in  the  direction  of 
"Let  someone  else  do  it,'  or "/  can't  do 
it,''  you  are  now  part  of  a  very  common 
problem:  apathy— lack  of  feeling,  emo- 
tion,  excitement;  indifference  (courtesy 


of  Webster's  Dictionary].  How  about  be- 
coming a  part  of  the  solution  to  ttio  de- 
creasing ham  population  by  getting  in- 
votved  tocaity  in  starting  ham  classes, 
either  in  the  evenmgs  at  some  conve- 
ment  location  or  at  some  of  your  kacaf 
schools?  Many  teachers^liams  are  do- 
ing it  irt  schools  in  a  very  big  way  arxi 
doing  it  very  well.  It  is  a  natural  thing  to 
do.  We  in  the  United  States  have  been 
advtsed  that  our  education  system  is 
sadty  tacking  in  matttematics  and  sci- 
efKe,  and  tfjatweaie  last  or  almost  last 
in  mat  knowfodge  worfdwide.  Ham  rmMo 
involves  much  mors  ttian  just  chatting 
on  the  radio  waves.  It  includes  many 
things:  science,  math,  language,  etc. 
Wtiat  better  way  to  hep  our  young  peo- 
ple ieam  than  to  get  mvotved  witfi  themf 
Maybe  we  witt  learn  something  from 
them  also.  Let  us  ALL  iyecome  joaJl  of 
tt\e  solution  to  ttte  problemt 

Hopefully  all  of  you  are  now  aware  of 
the  movement  of  ttw  73  offices  hack  in- 
to Peterborough,  New  Hampshire. 
Tfiere  is  a  new  address  and  also  new 
phorm  and  FAX  numbers.  I'm  sure  that 
if  you  fiave  sent  something  to  ttte  Han- 
cock address  it  will  make  it  to  the  new 
*'digsr 

As  t  am  finishing  this  column  f  am  in 
a  hurry  because  I  stilt  have  to  pack  my 
station  wagon  witfi  alt  of  the  treasures" 
that  I  am  taking  to  the  Deerfieid 
Hosstraders  Ham  Fleamarket.  The  usu- 
al starting  time  is  4  p,m.  on  Friday  and 
the  event  usually  ends  about  Ihe  same 
time  on  Saturday.  As  of  3  a.m.  this  Fri- 
day morning  there  are  already  people 
willing  to  pay  a  premium  Bmoant  to  en- 
ter the  fairgrounds  to  get  a  good  loca- 
tion. This  is  out  In  the  open,  under  ttre 
trees.  There  are  buildings  available  but 
usually  only  the  dealers  will  rent  space 
in  them  to  set  up  their  wares.  I  guess  it 
is  what  you  call  a  "happeningV 

Hopefully,  many  of  you  around  the 
world  have  the  same  chance  to  attend 
suet)  a  happening,  ft  is  always  great  tun 


to  s&e  people  thai  you  haven't  seen 
since  the  tasi  one  or  meet  a  person  for 
the  first  time  that  you  have  been  talking 
to  on  the  air  for  many  years. 

Maybe  you  wilt  be  an  elmer  to  some 
f)ew  ham  and  help  that  person  in  choos- 
ir\g  a  first  rig.  Do  you  remember  your 
excitement  with  your  first  rig?  t  certainly 
do.  and  it  is  now  time  for  all  of  us  to  see 
ttie  delight  in  otfwrs'  eyes  as  tttey  carry 
it  (drag  tl?)  hack  to  ttretr  car  As  1  men- 
tioned tfefore.  t}ecome  part  of  the  s(^u- 
iion  to  ttie  dwindling  numbers  of  fiams 
in  the  wodd,  GET  fNVOL¥ED!--Afnie 
NtBAC 

Roundup 

NBthertarKfs  Just  reoelved  is  ttie  first 
ecfition  ot  *On  Target/  a  free  pubtication 
designed  to  infomi  listeners  about  wf^t 
is  happening  to  tt^  Englisti  language 
programs  from  Radio  Netheriards,  TTis 
newsletter  ts  sent  twice  a  year  to  listen- 
ers who  have  registered  on  the  maifcing 
list  Radio  N^ltieiiands  is  making  a  lot  ol 
changes  to  ttie  formal  of  its  transmis^ 
Sions,  bringir^g  tt>e  presentation  in  tine 
with  a  new  style  for  the  19903. 

If  you  wish  to  receive  tr^is  free  putifh 
cation  send  your  name  and  address  to: 
'On  Target,"  Radio  Netherlands.  P.O. 
Box  222.  1200  JG  Kilversum,  The 
Nethertands;  FAX:  +31  35  724  352.  If 
you  have  signal  reports  you  wish  to 
send,  address  them  to  Monitoring  Parcel 
OTR,  Radio  Netherlands  Frequency 
and  Monitoring  Department,  at  the 
same  address, 

Scotland  From  John  "Paddy"  McGtII 
GM3MTH:  The  Scottish  Tourist  Board 
(Radio  Amateur)  Expedition  Group 
event  for  July  is  GB2SMC  at  the  Scot- 
tish Museum  of  Communication, 
Bo'ress.  Juiy  18/19.  [Check  the  May  is- 
sue for  frequencies  and  times.— Arnle] 

United  States/Nepal  Information  re- 
ceived on  the  packet  system  from  Bob 
K1RB,  16  April  92,  01002;  "Gary  Olson 
KA9RLJ  has  confirmed  that  Father  Mar- 
shall 0.  Moran  3N1MM  passed  away 
early  today,  at  a  hospJtai  in  Katmandu, 
Nepal  The  sad  news  followed  word  that 
Father  Moran  was  hospitalized  by  what 
was  tseiieved  to  be  congestive  heart  f all- 
ure several  days  ago.  Father  Moran 


We  re  Making  a  Difference 
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American  Heart 
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s. 


While  liining  around  the  band.  Bill  found  it  was  not  hard 
to  hold  the  children's  interest  during  the  demonstration. 


was  often  on  the  '256'  net  until  recently. 
A  member  of  the  Jesuit  order.  Father 
Moran  had  friends  all  over  the  globe. 
From  his  station  in  Nepal  he  comnnunl- 
cated  wiih  amateur  radio  stations  world- 
wide. He  made  many  trips  to  the  United 
States,  attending  numerous  amateur  ra- 
dio gatherings/"  [Father  Moran  will  be 
sadly  missed  by  all  fiams  around  the 
worlds — Amie] 

United  States/Ukraine  From  Mark 
Olesnicky  N2DQS:  On  September  2« 
1991 ,  J  made  contact  with  a  strange  call- 
sign  'm  vrfiat  was  at  that  time  still  part  o( 
the  Soviet  Union.  The  catlsign  was 

I  inquired  of  the  station,  ard  found  out 
that  ttits  was  a  Speciaj  Event  Station  m 
ttie  Ukraine  commemorating  the  75lh  an- 
nlversery  of  t^attles  t>etweefk  trie  Ukraini- 
an Sitch  Army  and  the  Tsarist  Imperial 
Armies  held  at  the  site  of  this  station  atop 
the  hill  Lyson  near  ttie  city  of  Berezhany 
ri  the  Ukraine  (Zooe  16.  Otilast  076). 

Although  they  spoke  English  well,  I 
switched  to  the  Ukrainian  tongue  and 
had  a  wonderful  QSO  with  the  organizers 
Of  this  Radioexpeditiofi  to  the  hiO  Lyson, 
I!  was  organized  by  tlie  Club  Station 
UB4BYU,  a  group  ol  young  students  at 
the  local  technical  school  Ttie  club  trains 
and  inspires  youngsters  in  the  art  of  am- 
ateur radio  and  invites  Otber  groups  such 
as  Scouts,  known  as  "PLASF  in  the 
Ukraine,  to  participate.  They  slept  in 
tents,  ate  food  supplied  by  a  field 
kitchen,  and  transmitted  from 
transceivers  powered  by  batteries  or 
generators.  This  Field  Day  atmosphere 
inspired  great  camaraderie  and  e  sense 
of  pride  and  accomplishment  for  this 
group  of  young  Ul<ratnians.  As  you  may 
recall,  the  Ukraine  had  Just  announced 
its  independence  a  short  time  before. 

As  one  of  the  leaders,  Ihor  Hrycyszyn 
UB5BBN  explained  to  me  that  the  em- 
phasis of  this  expedition  to  Lyson  was  on 
youth,  their  pride  of  national  origin,  and 
the  hope  of  being  recognized  by  IheSr  In- 
ternational peers.  From  August  30  to 
September  4,  1991,  they  had  4,500 
QSOs  with  92  countries. 

To  confirm  and  commemorate  thfs 
OSO  and  event  I  received  a  beautiful 
diploma  and  several  OSL  cards,  as  well 
as  personal  letters  and  copies  ol  news- 
paper articles  describing  the  event. 

Today  I  received  a  letter  from  Ihor 
UB5BBN  informing  me  that  Special 
Event  Station  US768L  will  be  on  the  air 
from  00O0UTC  on  August  28  through 
2359  UTC  September  2.  1992,  The  call 
stands  for  Ukraine  Sovereign  78 
BerezlTany  Lyson.  The  numt>er  76  is  for 
Cfetast  07a 

The  organizers  of  this  Special  Event 
Statk>n  request  IMI 1  notify  anyone  who 
cDutd  make  it  a  resounding  success.  Op- 
eration will  be  on  all  bands  and  will  in* 
dude  CW.  SSB,  RTTY,  and  SSTV.  To  re- 
ceive  a  QSL  and  certilicate  of  t^  event 
(Diploina).  one  must  complete  d  StfC- 
cessful  OSO  with  US76BL  and  send  a 
QSL  card  along  witli  5  IRCs  to:  Ukraine, 
283150,  Berezhany,  Temopitska  OtH.,  p^s 
12  UB4BYU.  [Mark  T  Olesnicky,  M.a, 
N2DQS,  9  Driftway,  Fiorham  Park,  NJ 
07932.1 


ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey,  N  J  07446 

800-345-5634 

Phone  &  FAX  201-327-2462 


ONV  Safety  Belt  Witli  Seat  Harness 

$89.95 

OSHA 

WeStiip 

WorJdwide 

Order  De$k  Open 

7  Days/Week 

ONV  Tool  Pouch  $16.95 

Add$4.0D  For  Handling  VISA  M/C  CHECK 


ONV  Belt  W/0  Seat  Harness 
$74.95 


CIRCLE  102  ON  READER  SERVICE  CARD 


RACK  AND  CHASSIS  BOXES 
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RACK  BOXES 


CHASSIS  0OXES 
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FEATURES: 

EASY  TO  FASflCAtt 
SHIPPED  ft  AT) 
M.L  MAFN  PANtELB  ARE 
PLAT  l=ROWr  AND  'REAH 
ARE  CLEAH  BFlLtSHta 
ANOOIZED.  TOf, 
BOTTOW  ANO  THE 
END  PAMELS  AIRE 
etACK  6f»J3HED 
ANOOZED. 
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SE5C0M  INC    2100  WAFITl  rjPHVE  HENDERSON.  IWU  &A. 
60015^4^43  (OflDE  RS)  BOO  634-3457  JTECHNICAL  HELP) 
702^565-3400  FAX  702'&65-48£e 
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Say  you  saw  it  in  73 


Heterodyne  Headache  #14.226.5 


Get  fast  relief  with  e 

^ TM 

Hatch 

automatic  notch  audio  fiiter 


Magically  removes  all 
heterodynes  caused  by 
tuners,  carriers,  CW, 
computer  RFl  and  other 

similar  QRMf 


Why  listen  to  carriers? 

The  Ma^icNoech  niter: 

is fti My  ail tomati c.  No  tu ning  iii  netcs^arj' . 

€U*^Nv  iiis^t^llA  between  the  rij^  unci  iin 
external  speaker  0r  headplianes^ 

canbe  kfl^n^llthetimc  while  opcr^iting 

$how5  liiiiT  optratirtii  wltli  its  2  color 

ullovvsyou  to  wwrkan  s4  S-SB  F^ign^l  uiid«r 
a  20  over  9  carrier. 

Tcqu  ire!5^l2:  VDC^-usua  Jly  a  v  ai  labk  fri^rfli 
the  acce^ory  jack  on  ^fliur  rl^i^ 


UPS  ground  ineludedn 

CA  residents  ple«i5e  add  sale5  fas. 


»;4S:j004X»«>S.-k' 


■  •iwl"  -  ^d«>A*.  jvi'i^y.- 


30  day  mortey  back  guarantee 


Foreign  orders  US  $124.95, 
AirmaiJ  included  •  Credit  cards  only 


j'Com      BOX194T    BenLoinond  CA  95005  USA       (408)  335-912«  •  fax  335-9121 


New  AOR 

Receiver 


2016  Channels. 
1  MHz  to  1500  MHz 


roEcil  Pnce.  Freight  Pr epcaci  (Expies  Shippirig  OptonaJ) 


499 


Continuous  coverage 

AM,  FM.  wide  band  FM.  &  BFO  for  SSB.  CW, 

64  Soon  Banks. 

16  Search  Banks, 

RS232  port  \>\M  in. 

25  Day  Satisiaction  Guarantee 

Full  refund  if  not  Satisfied, 

Includes  AC/ DC  power  cord.  Antenna,  and 

Mounting  Baicket. 

Size:  2  l/47i  X  5  5/8'^W  x  6  1/2"P  Wt,.  lib. 


COMMUNICATIONS 
10707  E.  106th  St.  Ftshdts,  Hi  46038 

Toll  Free  800-445-7717 


Visa  and  MasteiCard 

(COD  slightly  higher) 

tntndkma  3 1 7-849-2570  Collect     FAX  (3t7)B4P-8794 


"^-JSc- 


CIRCii  270  ON  READCR  5iRVIC€  CARP 


Portable  Power/Charger 
Only  $  79.95* 


■  Mufrl  Output  at  3,  e,  9  or  12VDC 
'  Charge  from  AC  or  12vdc  source 

Automatic  shutoff  at  full  charge 

(t  2v  recharge  less  than  3  hrs) 
'  Built-in  Voltage  -  Charge  Meter 
'  Sealed  lead  acid  6,5  AH  battery 
'  Supplied  with  12  VDC  ciga reU© 

ptug  and  UL  listed  AC  adapter 

■  Weight:  a  lbs,  LWHi  7"  %  4"  x  8" 
Great  power  for  Field  Day,  Contests,  Mobile,  HTs,TV, 
RV,  cellular,  camcorder,  12v  vehfcfe/  l:>oa;  starter,  and 
all  of  your  indoor/  outdoor  portable  power  needs  ! 


Window  Mount  BWM-1 
Only  $13.95* 


Get  youf  rubber  duck  outside  with 
the  BWM-1  Window  Mount.  This. 
handy  mount  clips  over  yoLir  car's 
window  and  lets  your  antenna  get 
out  and  above  the  car  roof  giving 
you  better  range  Into  your  local  or 
distant  repeater, High  quality  BNC 
Id  BISEG  connector  can  be  used  on 
your  own  coax  or  with  opthnaf  6' 
50  ohm,  Model  BC  &-1 74  Cable,  priced  at  only  $  10.95 " 
You  can  buy  both  the  mount  and  tho  6'  cable  forS  23.&0* 
(cable  3nd  antenna  shown  in  photo  ar&  ^xtf^  cost  options) 


^  priccj-^  dgnot  include  CA  sales  tax  or  shipping  &  handiirjg 

Add  S2,50  S&H  per  order  *  MaaterCafd  &  Visa  welcome 

Send  tor  our  monthly  ffyer  on  radio  and  computer  specials 


Trionics 


PO  Box  1434 
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Rancho  Cordova,  CA  95741 
Phone/ fax:  (916)  366-7408 
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Satcttit 


Sm  KB0GGT-  DAN-  KB0XC-  KIRBY  KA0ZTS-  LOUtS  KA0IPM 

CHRIS  ^J0OVF-  DEMISE  XVL-  MALIME  XYL 

DOROTHY  KB0JPS- JOHN  N01SL/U44L1S/UB5WJD 


1-800-426-2891 


FT-1C0OD  Deluxe  HF  w^op 

FT-l000Defux9.HF 

FT767GX 

F 

FT-- 

FL-70 

FT-7a6 
FRG- 

FT^290R/II 
FT-690 


FT-Bl  1  70CM  FM 
FT-£6fi  £M  FM  2W  HH 
FT-76n  70CM  FM  2W  H 


Calls 
Call$ 
Call$ 


all$ 

Cans 

CaifS 
Calls 
Calls 
Call$ 
CaEIS 
Calls 
ali$ 
allS 
Calls 
Calls 
Calls 
CallE 
Cans 
Call$ 


COM 


IC 
IC-76 

IC'735 
rC-725 
IC-726Ge 

IC-R 


IC-22SA  2M 
IC-22aH  2f 
IC-W2A  2f 
IC-24AT  iM770C| 
IC-2SAT2M  w/" 
lC-2SA2Mmini 
IC'3SAT220MH| 
lC'4SAT440Mf 
IC  4GAT  4401^1 


IH 

f/TTHH 
w/TTHH 


439.00 
419.00 
449.00 
449,00 
449  00 


Calls 
Galls 

Cans 

CafIS 
Cairs 
Calls 
'$ 
l;ali$ 
Cail$ 
Call$ 

Cans 

Can$ 
Call$ 
Call$ 
Calls 
Calls 
Calls 
Calls 
Calls 
Call  $ 
CaltS 


AEA 

Astroh 
Bencher 
Bu 

Cushcr. 
Daiwa 
Dlglta 
Hustler 
KAM 
Plus  more  .  . 


ALINCO 

ELECTRONICS  INC. 

introFiics 
ILWMIrage 
kkeview 
.ajTsen 
MFJ 

R,F.  Concepls^ 
Sony 
Vibroffex 
Comet 
Thanks  for  you  r  su  ppo  rt . 


1  "800-426-2891 
METRO:     (612)786-4475 

2663  County  Rd.  t 
Mounds  View,  MN  551 1 2 

Super  Mmnesota  Watts  1-800-279-1 503 
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Barter  w  buy 


Nuntbef  26  on  your  Feedback  card 


Turn  your  old  ham  and  computer  gear  into  cash  now.  Sure^  you  can  wait  for  a  hamfest  lo  try 
and  dump  st,  but  you  know  you'll  get  a  far  more  realfstic  price  if  you  have  \{  out  where  100.000 
active  ham  potential  buyers  can  se^  tt  than  the  lew  hundred  local  harrts  who  come  by  a  TEea 
market  table.  Check  your  attic,  garage,  cellar  and  closei  stieEves  and  gel  cash  for  your  ham 
and  computer  gear  before  it's  too  old  to  seJi.  You  know  you're  nol  going  to  use  it  agatn,  so  why 
leave  fl  br  your  widow  to  thn&w  out?  That  stuff  isn't  getting  any  younger! 

The  73  Flea  Market.  Barter  'n'  Buy,  costs  you  peanuts  {almost)-^]omes  to  36  cents  a  word 
for  Indrvidual  (nonconnmeraaf)  ads  and  S  1,00  a  word  for  commerdai  ads,  Don't  plan  on  telling 
a  long  story.  Use  abbreviatfons,  aam  it  in.  But  be  honest.  There  are  plenty  of  hams  who  love  to 
fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  words,  including  your  call,  address  and  phone  number.  Include  a 
check  or  your  credit  card  number  and  expiration.  If  you're  pjacirtg  a  commercEal  ad,  include  an 
additional  phone  number,  separate  from  your  ad. 

This  is  a  monthJy  magazine,  not  a  daily  newspaper,  so  figure  a  couple  months  before  the 
action  stajis;  then  tje  prepared.  If  you  get  too  many  calls,  you  priced  ft  low.  If  you  don't  get 
many  calls,  too  high. 

So  get  busy.  Blow  the  dust  oft,  check  everything  ouf,  make  sure  it  still  works  right  and 
maybe  you  can  help  make  a  ham  sure  it  stilt  worlds  right  and  maybe  you  can  help  make  a  ham 
newcomer  or  retired  old  limer  happy  with  that  rig  you're  not  using  now.  Or  you  might  get  busy 
on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send  to  those  Interested? 

Send  your  ads  and  payment  to  the  Barter  'n'  Buy,  Sue  Colbert,  70  Rt.  202N,  Peterborough 
NH  03458  and  gel  set  for  the  phone  calls. 


[>eadline  for  the  August  classifieds  is  June  tl^  1992. 

HAM  RADIO  REPAIR  CENTER,  quality 

workmanship.  Solid  state  or  tube,  all  makes 
and  models.  Also  repair  HF  amplifiers.  A-Z 
Eleclronfe  Repair,  3638  East,  Indian  School 
Rd.,  Phoenix  AZ  85018.  (602)  956-3024, 

BNB22D 

ffNALLY  HE  AH  Ihose  unreadable  signals 
buried  in  noise,  heterodynes,  tuner  uppers. 
The  REVOLUTIONARY  new  JPS  audio  filter 
NIR-10,  digifal  signal  processing,  simple 
hook  up,  deep  discounted  5379,00  delivered! 
Authorized  dealer:  Davis  RF  Co.,  P.O.  Bok 
230'S,  Carlisle  MA  01741,  24'HR.  Orders; 
(BOO)  484-4002,  COde  1 356.  BN  B254 

HENRY  RADIO  3K  CLASSIC  AMPLIFIER 
3.5  through  30  MHz.  Amplifier  is  In  showroom 

condition  only  t  year  old!  All  neasonabEe  of- 
fers considered.  Original  cost  S2JO0.  II  pur- 
chased  must  pick  up  yourself.  Call  Paul  at 
(401)272-4916.  BNB433 

QSL  CARDS-  Look  good  with  top  quality 
printing.  Choose  standard  designs  or  fully 
customized  cards.  Request  free  brochure, 
samples  (stamps  appreciated)  from  Chester 
QSLs.  310  Commercial,  DepL  A,  Emporia  KS 
66601 .  FAX  (31 6)  342-4705.  BNB434 

REVOLUTIONARY  HYBRID  AERIAL  WIRE: 
16S-strand  copper  "FLEX-WEAVE"  Tm,  #14, 
strong,  Ultra  Flexible,  ties  in  knots,  non- 
slrelchf  won't  rust/kink  like  copper  weld, 
$36.95  first  275'  (minimum),  $.13^ft,  there- 
after,  irvcludes  shipping!  Catalog  $1,00, 
DAVIS  RF  Co.  P.O.  Box  230  S,  Carlisle  MA 
01741 .  (800)  4&4-4002,  code  13&6, 

BNB557 

COAX,  GROUND  RADIAL  WIRE,  lowest 

cost,  top  quality.  MilSpec  RG  213,  $.38yft.; 
RG-SX.  $.19;  RG-58.  $.18;  LOW  LOSS 
Belden  equiv.  RG-9913,  S.39;  any  lengths. 
Radial  wire  #16,  $39.50/1000  ft.  includes 
shipping!  Immecfiale  shipment.  Catalog, 
$1.00.  DAVIS  RF  Co.,  P.O.  Box  230  S. 
Carlisle  MA  01741.  [800)  464-4002,  code 
1356.  BNB562 

COIrtPLETE  RF  LABORATORY:  HP-8407A 
IIOMhz  Network  AnaJyzer  w/8412A  display, 
cost  $11,600  in  1983,  mint  S795.  HP-&601A 

Sweep  Generator,  cost  S4,000,  now  SE50. 
HP-UIT  Spectrum  Analyzer  W/8553B, 
B552B,  $2,095.  HP-4ei5A  Vector  Impedance 
Meter,  calibrated  w/lab  certificate,  S995,  HP- 
B405A  Vector  Vollmeler,  1-IOOOMhz,  w/cer- 
tificate,  $650.  HP-8551B  Spectrum  Analyzer, 
.0M2Ghz,  $650.  HP-532eA  Communica- 
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tEons  Counter,  5l2Mhz,  ROM,  sophistfcated 
features,  $550.  Tektror^ix  7904  complete 
500Mhz  scope  system,  $1,395.  All  working 
w/maruals.  More  lab  equipment  and  much 
more  low  cost  equipment  on  GfANT  SALE 
LIST,  LSASE  please.  Joseph  Cohen,  200 
Woodside,  Winthrop  MA  02152,  (617)  B46- 
6312.  BNB563 

RIG  REPAIR  by  20'year  ham.  Fast,  reason- 
able. Skip  Wrthrow,  5404  S.  Walden  Street, 
Aurora  CO  80015,  (303)  693-0997. 

BN8702 

mM  PC  VIDEO  DIGITIZER  640  BY  4B0 
RESOLLTTION.  256  gray  levels.  $89,98.  De- 
mo disk,  $3.  Information,  $t.  Colorburst  Bok 
3091,  Nashua  NH  03061.  BNB703 

ROSS'  $$SS  MEW  July  (ONLY)r  KEN- 
WOOD TS-140S  $779.90,  PB^2  $36.00,  R^ 
5000  $819.90,  ICOM  735  SS4S,00,  471 H 
$649.99,  AG-35  $59.99.  04AT  $26999. 
YAESU  FT-212RH  $317.90,  FT-709R 
$279.99,  FT-470  $388.00,  ALLIANCE  HO-73 
$152.90.  U'105  $51.90,  ALL  LIMITED  TIME 
OFFER  CALL  OR  SEND  2  STAMPS  FOR 
MORE  SPECIALS.  LOOKING  FOR  SOME- 
THING NOT  LISTED  OR  HARD  TO  FIND 
CALL  OR  WRITE.  Over  9,000  ham-related 
items  in  slock  for  immediate  shipment.  Men- 
tion ad.  Prices  cash,  F.O,B.  Preston. 
HOURS  TUESDAY-FRIDAY  9:00  TO  6:00, 
9:00-2:00  P.M.  MONDAYS.  CLOSED  SAT- 
URDAY &  SUNDAY  ROSS  DISTRIBUTING 
COMPANY,  78  SOUTH  STATE,  PRESTON 
ID  83263.  (208)  S52-0S30.  BNB707 

SEIZED  GOODS,  radios,  stereos,  comput- 
ers, and  more  by  FBI,  IRS,  OEA.  Available  in 
your  area  now.  Call  (800)  338-3388  ExI.  C- 
6223.  BNB71t 

GIANT  SOLAR  PANELS  $44.00  EAl  Excel- 
lent Prices/Solar  Equipment/ Accessories. 
Free  Inform  at  ion/Send  Stamped  Envelope, 
Catalog  $3.00.  To:  Pak  Rat  Electronics,  PO. 
Box  690073,  Houston  TX  77269.  (713)  893- 
0313.  BNB715 

SIMPLEX  REPEATERS  $149,001  We  manu- 
facture them  ourselves,  PaK  Rat  Electronics, 
{713)893-0313.  BNB716 

ELECTRON  TUBES:  All  types  and  sizes. 
Transmitting,  reosiving,  micrQwavo . . .  Large 
inventory  =  same  day  shipping  DalEy  Elec- 
tronics, P.O.  Box  5029,  Compton  CA  90224. 
(800)  346-6667  of  (213)  774-1255. 

BNB719 

WE  HAVE  m  AEA,  Astfon,  Butternut,  Calk 
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book,  Comet,  Diamond.  Hustler,  Kantronics, 
Larsen  Antennas,  MFJ,  Radio  Shack,  Smi- 
ley, antennas.  Ten  Tec,  Valor  antennas,  and 
more.  Small  town  service  with  discount 
prices.  Dandys,  120  N.  Washington,  Welling- 
ton KS  671 52,  (31 6)  326-631 4.       BNB722 

MINIATURE  POUCE  RADAR  TRANSMIT- 
TER one  mile  range ^  $41  assembled,  S3 100 
kit,  (219)  489-1711  RO,  Box  80096,  Fort 
Wayne  IN  46898.  BNB725 

BUILD  YOUR  OWN  WIRE  ANTENNAS, 
parts,  GROUND  RADIAL  WIRE,  open-wire 
feedlines,  copper-weld,  insulators,  coast, 
Dacron  rope,  baluns,  elc.^  LOWEST 
PRICES,  Catalog,  $1.00.  DAVIS  RF  Co., 
RO.  Box  230-S,  Carlisle  MA  01741.  (800) 
4844002,  code  1 356.  BN8726 

HAM  RADIO  REPAIR  Experienced,  reliable 
service.  Robert  Hall  Electronics,  1660  McK- 
ee  Rd-,  Suite  A,  San  Jose  CA  95116.  (408) 
729-8200.  BNB751 

DIGITAL  AUTOMATIC  DISPLAYS.  Ken- 
wood, YaeSLf,  Collins,  Drake,  Atlas,  etc.  No 
bandswrtching.  Business,  $  .52  SASE,  Spec- 
ify radio.  GRAND,  P.O.B  3377,  Blaine  WA 
9B230,  Phone/FAX:  (604)  530-4551. 

BNB758 

WANTED:  HAM  EQUtPME^  AND  OTHER 
PROPERTY.  The  Radio  Club  of  Junior  High 
School  22  NYC,  Inc.,  Is  a  nonprofit  organiza- 
tion, gramed  501(C)(3)  status  by  the  IRS,  in- 
corporated with  the  goal  of  using  the  theme 
of  Ham  Radio  to  further  and  enhance  the  ed- 
ucation of  yoyng  people  nationwide.  Your 
property  donation  or  iinancial  support  would 
be  greatly  appreciated  and  acknowledged 
with  a  receipt  for  your  tax  deductibfe  contri- 
bution. Please  look  over  whatever  unwanted 
equipment  you  may  have,  and  call  us.  We 
will  pick  up  or  arrange  shipping.  You  will  re- 
ceive the  tax  deduction,  but  most  important, 
the  privilege  of  knowing  that  your  gift  really 
made  a  difference  in  the  education  and  up- 
bringing of  a  child.  You  are  invited  to  check 
Into  the  WB2JKJ  **22  Crew"  CLASSROOM 
NET,  7  AM  EST  on  7.238  MH;  or  on  21,395 
Ihroughoul  the  day  Hope  to  meet  ail  of  our 
friends  at  the  Hunlsville  Alabama  Hamfest  in 
August.  We  will  be  presenting  a  forum  ofj 
EDUCOM.  Write  us  at:  The  RC  of  JHS  22 
NYC,  INC.,  PO.  Box  1052,  New  York  NY 
10002.  Round  the  cloct<  HOTLINES:  Voice 
(516)  674-4072,  FAX  (516)  674-9600. 

BNB762 

ELIMINATE  MULTIPLE  NOfSE  TONES  in 
your  receiver  audio  output.  TTie  revolutionary 
new  JPS  noise  filter,  model  #NF-60,  Digital 
Signal  Processing  simple  hook  up,  Untike 
other  Notch  Filters,  notches  out  multiple 
varying  tones.  Deep  Discounted:  $139.50 
delivered  continental  U.S.I  (Elsewhere 
$150.00  plus  shipping.)  Authorized  JPS 
dealer;  Davis  RF  Co.,  RO.  Bqh  2305, 
Carlisle  MA  01741. 24-HR  orders:  (800)  484^ 
4002,  code  1356  BNB763 

SOLAR  POWERED  HAMS!  The  Sunswitch 
IS  a  charge  controller  to  prolecl  your  batter- 
ies from  over  charge.  Power  MOSFETs  are 
used,  no  relaysl  Assembled  tuned  and  test- 
ed $39.95  plus  $2.50  shipping,  Sunligtrt  En- 
BTgy  Systems,  2225  Mayflower  NW,  Massil- 
lon  OH  44647,  BNB774 

NEON  CALL  SIGNS  Your  call  letters  illumi- 
nated in  neon.  Several  custom  styles  and 
colors  to  choose  from.  Fof  more  info  call. 
LIGHTWRrTERS  NEON  (708)  441-9115  or 
write  911  Green  Bay  Road^  Winnetka  IL 
60093-9022,  BNB775 

LAMBDA  AMATEUR  RADIO  CLUB 
international  amateur  radio  club  for  gay  and 


lesbian  hams.  On-air  skeds,  monthly  newslet- 
ter, and  annual  gathering  at  Daylon.  (215) 
973-LARC,  RO.  Box  24310,  PhiEadeiphia  PA 
19130.  BNB812 

73  MAGAZINE  tNDEX  1960^1990.  Book  $15 
or  software  $20.  The  worths  largest  {60,000 
reference)  amateur  radio  index  1909-1990. 
Software  $85.  QST,  CO,  HR,  or  RADCOM  in- 
dices S10'$20.  Write:  DIDAH  Publishing, 
P.O.B.  7368,  Nashua  NH  03060-7368.  (603) 
878-3628.  BNB8t3 

FREE  SHAREWARE  AND  HAM  CATALOG 
for  IBM  or  CoCo.  Morse  code  computer  inter- 
faces, S49.95.  Dynamic  Electronics,  Box  896, 
Hartselte  AL  35640.  205-773^2758.  BNBS 15 

DIGITAL  SWRandPOWER  METER,  Assem- 
ble. Kitf  or  Plans,  with  Alarm  and  Set 
Points. FREE  Information.  RUPP  ELEC- 
TRONICS,5403  Westbreeze,  Fori  Wayne  IN 
46604. 291-432-3049.  BNB831 

TELEX  HY-GAINAntennas,  Rotors  and  Re- 
placement rotor  parts,  Cushcraft,  Barker  and 
Williamson,  Periphex  batteries,  ARRL  Books, 
Pyramid  power  supplies,  GRE  scanner  ampli- 
fiers and  converters.  Surplus  Tubes,  Atl^inson 
&  Smith,  17  Lewis  St.  Eatontown  NJ  07724. 
(800}  542  2247.  BNB835 

FCC  COMMERCIAL  UCENSE  PREPARA- 
TION RAD10TELEPHONE<RADIOTELE- 
GHAPH.  Latest  home  study  fast  easy  audio 
video.  FREE  detatis  WPT  Puhlications  1-800- 

600-7588.  BNBe40 

PRINTED  CIRCUIT  BOARDS-etched,  drilled, 
tin-plated.  Single  sided  $l.25/sq.  inch.  No 
setup  charge.  Send  negative  or  artwork 
{$10.00  for  negative).  We  can  generate  art- 
work from  your  schematic  CHELCO  ELEC- 
TRONJCSi  61  Water  St.  Mayviiie  NY  147571- 
800-38ar«521.  BNB842 

INEXPENSIVE  HAM  RADIO  EQUIPMENT. 
Send  postage  stamp  for  list.  Jim  Brady 
WA4DS0.  3037  Audrey  Dr..  Gastonfa  NC 
28054.  .  BNB890 

MORSE  CODE  MUSIC?  Yes  it's  true!  Novii 
the  Morse  code  alphabet  can  be  learned  and 
enjoyed  while  doing  aerohics,  jogging,  driv- 
ing, or  dancing.  Order^'RHYTHM  OF  THE 
CODE"  cassette  single  hit  today!  Send  $5.9£ 
(plus  S2  S&H)  to  "Kawa  Productions,"  PO. 
Box  319,  Dept.  St.,  Weymouth  MA  02188. 
For  information  send  SASE.  BNB899 

AMATEUR  RADIO  REPAIR1!  Alt  mal<e5  & 
models,  any  age.  $20.00  per  hour-maximurr 
labor  per  unit,  $80.00.  TELO  (Dan),  1302  S. 
Uplands  Dr.,  Camano  Island  WA  98292 
(206)  387-3558.  BNB900 

COLLEGE  $$$$$  for  ALMOST  ANYONE' 
CALL  tor  your  FREE  copy  of  "10  Ways  Tc 
Stretch  Your  Scholarship  Chances"  1-800' 
524^51 6.  (73  DE  NX7T}.  BNB90 1 

U.S.  REPEATEil  MAPBOOK-A  must  fOf  thi 
mobile  operator.  Covers  28-1200  Mhz,  in 
eludes  all  50  States,  with  maps.  $9.95  -i 
$2.50  s/h.  DOYLE  COMMUNICATIONS-SB 

Route  a  Box  18^  Lake  Pleasant  NY  12108. 

aNB902 

HEATHKfT  NOSTALGIA-Reilve  the  history  o 
the  company  whfch  developed  and  manufac 
tured  the  popular  eiectronic  kits.  Pictures  an{ 
stories  o!  and  by  the  people  who  were  in 
volved.  120+  pages.  Send  $9.95  (WA  resl 
dents  add  sales  tax)  to  Heath  Nostalgia 
4320-1 96th  S.W.,  Suite  Brill,  Lynnwood  W/ 
98036,  Bt^B903 

COMMUNICATIONS  AT  ITS  BESTI  AR 
900/950  $239.00,  AR-1000XC  $399.00,  AR 
2500  $469.00.  AR-3000  $969.00,  Lowes 


prices  on  AOR  Radio  guaranteed.  C8*s, 
Scanners.  Radai  delect{>rs,  ami  more.  Free 
Shfppfng  Visa/MC/AMEX  TurtJO  Electron* 
ics.  P.O.  Box  8034.  Hicksville  NY  11902. 
Irrquines:  51 6-938-1 34fi/order5  1-fiD0*33- 
TURBO,  B^e905 

USED    EPROMSl!!    CLEANED    AHO 

ERASED  27Cl28-r  S2.75;  27C25§'2, 
S3.S0;  27512-2.  S5.00;  27C010*2,  $8.00. 
Satisfaction  guaranteed?!!  Minimum  S5.00  or- 
der. Eproms,  DepL  ST.,  PO  Box  1931.  Salem 
NH  03079  or  call  (603)  898  2908.    BNB906 

PILL  BOTTLE  ANTENNA  TUNER!  Really 
worksfl  PlanS'S3-  DWM  ENTERPRISES, 
1709  N.  Wesl,  #103.  Jack&on  Ml  49202. 

BNB907 

X8EAM  CALCULATIONS  PROGRAM, 

BASE  for  information  to  M.L  COTE.  745 
NYE  CIRCLE,  HONOLULU  ^  96818. 


EASYTERM,  a  gser-fnendty,  full  fealurecJ 
corn  mun  teat  tons  program  for  the  AEA 
PK232MBX  and  Kenwood  digital  radios.  For 
more  infonnaUon  on  this  S29,95  program, 
call  1-800-336-7796  or  write  lo:  EASYTERM, 
%  M.V.  Henley's  Inc.  PC,  Box21&4,  Edgar- 
town  MA  02539-21 54,  BNe909 

BATTERY  PACK  REBUILDING:  SEND 
YOUR  PACK  t  FAST  SERVICE,  ICOM: 
BP2/BP3/BP22  $18.95,  BP5/BP8/BP23 
$24,95,  BP24/BP70  $26.95,  BP7  S29.95. 
KENWOOD  PB21  SI 4.95.  PB21H^PB6 
S19.95,  PS25/26  S22.95,  PB2/KNB3  S29.95. 


YAESU:  FNB10/17S22.95.  FNB3/4/4A 
S34.95.  UNIDEN  APX650  S29.95.  APX1200 
S39.95;  HEATHHO  S26.95.  'NEW  PACKS': 
ICOM  BP8(800  mAh)  S39.95,  (1000)  $4995. 
(1200)  S54.95.  BP83  S29.95.  BP84  S4Z95. 
YAESU:  FNB2(500)  S19.95,  (600)  S23.95, 
FNB10S  (1000)  S42.9S.  FNB12S{600) 
S46.95.  FNB1 7(600)  S31.95.  FNB4SU7S0} 
S44.95.  SAMTEC;  142^1200  S22.95,  'U-DO- 
IT  INSERTS"  ICOM:  BP3mP22  S14.95.  BP5 
S20.95,  BP8  SI 9.95.  KENWOOD;  PB21H/24 
$14.95,  PB25/26  $17.95.  TEMPO/S  $20.95. 
YAESU:  FNB10  S14.95,  FNB4MA  S26.95. 
A2DEN/300  SM.95.  FREE  CATALOG.  $4.00 
Shipptng/order,  PA+6%p  VISA-M/C  +$3.00, 
CUNARD.  R.D  6  BOX  104,  Bedford  PA 
15522.  (814)  623-7000.  BNB913 

WANTED:  BUY  &  SELL  AH  types  Of  Elee- 
tron  Tubes.  Cair  ion  free  1  {&QQ)  421-9397  or 
1  (612)  429^9397.  C  4  N  Electronics,  HarokJ 
Bramstedl.  8104  Egg  Lake  Road.  Hugo  MN 
55038.  BNa$15 

COMMODORE  64  KAM  PROG  RAMS 
i  disk  sides  over  200  Ham  programs 
S16J5-/$.29  stamp  gels  unosual  software 
cara1{)g  of  Utilitws.  Games,  Adiilt  and  British 
Dissts.  Home-Spun  Softivam,  Box  1064-86. 

Estero  FL  33928.  aNB917 

WAYNE'S  WRONGr  CoCo  lives!  Wanted: 
Tandy  color  compuler  lunkl  One  person's 
trash-80  Is  anoiher's  treasure!  KA1UVE 
eras,  Scanlon,  2  Eagle  Ln..  Simsttury  CT 
06070-1 703,  (203)  657-8373.  BNB961 

GOVERNMENT  SUPRLUS-  Greal  deaf^  on 
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DELAWARE 

New  Cestfe 
Factory  authorized  dealerF  Yaesu. 
ICOM,  Kenwood,  Ten-Tec,  AEA, 
Kantronlcs,  DRSI  Mfg.,  Ameritron, 
Cushcraft,  HyGaJn,  Heil  Sound,  Stan- 
dard Amateur  Radio,  MFJ,  Hustler,  Dia- 
mond, Butternut,  Astro n,  Larsan,  and 
much  more.  DELAWARE  AMATEUR 
SUPPLY.  71  Meadow  Road,  New  C^^ 
lie  DE  1»72a,  (^02)  32fi-7723. 

NEW  JERSEY 

PbtH  Ridge 

North  Jersey's  oldest  and  finest 
Shortwave  and  Ham  Radb  Dealer.  1 
1/2  miles  from  Garden  State  Park  way, 
Aytfx)nze{l  Dealers  for  AEA,  Kenwood. 
Japan  Radio  Company.  I  COM.  Yaesu, 
etc.  Ham  Sales,  Lee  WK2T.  GILFER 
SHORTWAVE,  52  Park  Ave..  Park 
Rtdge  NJ  07656.  (201)  391*7867. 

NEW  YORK 

Manhattan 

Manhattan's  ta/gest  and  only  ham  and 
business  Radio  Store.  Featuring  MO- 
TOROLA. ICOM.  KENWOOD,  YAESU. 
UNIDEN  BENDIX-KING.  ASTRON. 
AEA,  SONY.  PANASONIC.  MFJ.  CCTV 
CAMERAS  AND  MONITORS,  BIRD 
WATTMETERS,  OPTOELECTRONICS 
FREQUENCY  COUNTERS,  AOR 
SCANNERS,  JRC  Receivers,  Kantfon- 
ics,  Larsen,  etc.  FuEl  stock  of  radios  and 


iiiiilisories.  Repair  lab  on  premises. 
Open  7  days  M— R  9—6  p.m.;  Sal.  & 
Sun  .  10—5  p.m.  We  ship  Waridwide^ 
For  specific  information  caiJ  or  write; 
BARRY  ELECTRONICS,  512  Broad- 
way^  New  York  NY  1Q012.  (212)  925- 
7000.  FAX  {212}  d25>7DD1. 

OHIO 

Columbus 
C  antra  I  Ohio's  full-llr>e  autfiodzed  dealer 
for  Kenwood.  ICOM,  Yaesu,  Alinco» 
Japan  Radio.  Standard.  AEA. 
Custicraft  Hustler,  Diamond  and  MFJ. 
New  and  used  equipment  on  display 
and  operatkinat  in  our  new  1  D.OOQ  sq .  fX^ 
facility.  Large  SWL  Department,  too* 
UNIVERSAL  RADIO,  6830  Ameneana 
Pkwy.,  Reynoldsburg  (Columbus)  OH 
4306a  (&1 4)  866^267. 

PENNSYLVANIA 

Trevose 

Authorized  factory  sates  and  service, 
KENWOOD,  ICOM.  YAESU.  featuring 
AMERITRON.  B&W.  MFJ,  HYGAIN, 
KLM,  CUSHCRAFT,  HUSTLER. 
KANTRONICS,  AEA,  VIBROPLEX, 
HEJU  CALLBOOK.  ARRL  PuDIicatJOns, 
ai¥l  much  more.  HAMTHONICS,  INC., 
4033  Brownsville  Road,  Trevose  PA 
19047.  (215)  357-1400.  FAX  (215) 
355—8958.  Sales  Order  1-600-42S- 
2820.  Circle  Reader  Service  298  (or 
more  information. 


DEALERS:  Your  com|)any  nanm  and  nH4t*g«  cin  contain  up  to  50  wonts  tor  n  fulls  af  S420  yuf!y  (p^i- 
pAidy»  or  $2VQ  (or  MX  rruonttis  {prepaid}.  Mc  nMnlioHn  of  mst-anler  busirbt&a  j3t9Q#-  OJ rectory  Hext  and  pay- 
manl  rnisl  rvscti  urn  iO  days  in  advance  of  iMibtfcfllran.  For  €xampl»,  *dv*r1ji^g  for  th*  April  '93  iu4m 
mtiAl  b«  jn  our  hunim  by  FebrUAty  1st.  lAn^  to  72  AnwtBur  Hadto  Today,  70  Rio,  202  H,  Petert»fOtJfll„  NH 
03458. 


electronics,  compulefs.  cars,  boats,  office 
equipment  elc.  For  a  listing  of  addresses  and 
lelepfrone  numbers  of  Federal  and  Stale 
Agencies  s^d  S3  to  Dave  C^authier,  20  Ben- 
rvefl  Strsci  Nortti  Provideoce  Rl  029O4. 
BNB962 

WANTEl>Drake-R4C*CHgfla1  wtfi  Sherwood 
Mods  arid  C.W.  Fillefs  or  a  good  QW,  Rcvr. 
BiJi  WA2VLE.  (516)  26t-849fi  Eves.  E.S.T. 
BNe963 

FOR  SALE:  Alpha  86  $2,200,  HammerfJTid 
HXL1  $300.  TS440S  $900,  Unpden  7000 
$150,  veil  $100,  HIL.  N5AX.  (619)  253- 
77ia  BNB964 

WANTED:  Facsinfiile  transceiver  AN/TXOI 
or  similar  Ig.  drum  type  FAX  machine.  Ecola. 
P.O.e.  3^4.  San  Bernardino  CA  92413. 
BNB965 

PRINTED  CURCUfT  BOARDS  for  projects 
in  73.  Ham  Radto.  QSl  ABRL  HandbooiL 
USI  SASE  FAR  CiTCurts.  ieN640  Fie^  Ct, 
Dundee  IL  60118. 

BC^e^66 

AZDEN  SERVICE  by  former  factory  technl- 
ctan.  Soutfienn  Technologjes  Arnateur  Radio, 
Inc..  10715  SW  190  St,  #9.  Miami  FL  33157. 
(305)  239-3327.  BNB979 

COMMODORE  64  REPAIR  Fast  turn 

around.  Southern  Technologies  Amateur  Ra- 
dio. 10715  $W  190th  Si  reel  #9,  Miami  FL 
33157.  (305)  238-3327.  BNB9e2 

FOR  SALE:  Seven  450  UHl  0P/BR  fifters. 
S350.  K.  Spies.  P.O.B,  48185,  Niles,  IL 
60648-0185.  BNB9S3 

THE  AMAZING  UNIVERSAL  CA9LE  TV 
AND  SATELLITE  DESCRAMBLER.  De- 


'laHad  plans;  ttieory^  pans  list,  instructions, 
and  troubieshooters  newsteiier.  20  images. 
S13  95  pcslpaid.  OCTE-0.  Box  276,  Afburg 
VT  05440.  8NB9e5 

MtAMf  SCANNER  ACTION  IS  HOT  Heaf 
the  cops  and  more.  One  call  does  H  alK  (305) 
4e&-3374.  BNB986 

H0BBY/BR0APCASTING/HAIVC0/3UHV 
EILLANCE  transmitters,  amplifiers,  cable 
Ty  science,  bugs,  other  great  projects?  For 
catalog,  ca[l/write  (916)  534-0417.  PANAXIS, 
Box  130-S9,  Paradise  CA  95967.    8N8991 

AMATEUR  RADIO  REPAIR:  FCC  licensed, 
17  years  experience,  iab  QLaJHy  NBS  trace- 
able test  equipment,  reasonable  rates,  G.B. 
CommuntcationSp  Inc.,  963  Birch  Bay.  Lin- 
den Road,  Lynden  WA  98264.  <206J  354* 
5884.  BNB993 

VIDEOCIPHER/SATELLfTH/SCANNEWGA- 
BLE/AMATEUR/CELLULAR.  Repair  Manu- 
als. Modfcatron  BooJts  &  Software  Calaiog- 
S300.  TELECODE  RO.  Box  642e'RR  Yuma 
AZ  85366-6426.  BNB994 

ROTOR  PARTS  ROTOR  sen/ice.  ROTOR 
accessories:  Brak-D-Lays.  Quik-Conneds. 
Pre-Set  mods.  NEW  models  for  sale.  Free 
catalog.  CATS.,  7363  SR  IOSh  Pemberville 
OH  43450,  BNB996 

SURPLUS.  HUGE  QUANTITIES.  LOWEST 
PRICES  In  Americal  Dealers  wan  led.  Cata- 
logs, S3  Surplus  Traders,  Box  27eA,  Alburg 
VT  05440,  BNB997 

FOR  SALE:  Clegg  Man«  2  2m  fU,  woiking 
but  f^MR  S75,  Klaus  Spies  POe  4ei  85.  Nites 
IL  60646-0135. 

BN89SS 


How  can  you  see  whaVs  on  someone* s  screen 
from  up  to  a  half  mile  away? 

Our  Van  Eck  Device  will  allow  you  to 
INTERCEPT  SIGNALS  FROM  A  PC'S  MONITOR 

and  display  it  in  real  time. 


Watch  as  people  input 

information! 

The  manual  will  show  you  how 

to  EASILY  build  the  device! 


— r 


Also  in  the  Manual:  Complete  Schematics  and 
Detailed  Parts  List 

CALL  FOR  PRICING  ON  COMPLETELY 
ASSEMBLED  MODELS 

Complete  Manual  only  $79.95 

M.O.  or  CO  J),  to  SPY  Supply 

7  Colby  Court  Suite  215.  Bedford.  NH  031 10 

(617)327-7272 


^ 


Sold  for  educational  purposes  only 
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Terriiorici.  tI4.95 


n7Aftft  Aero  nay  Ileal  Communicalfotis  Handbook  hy 
ttobfrt  h.  Kviim  Fxhuustise.  !M:fn.iiJf  ly  ErL'^trtK-til  i>1  shun- 
Wi(\c  JcruniiutJL'jiJ  li.stenii]^.  Well  kirgani^cdl.  up  Itt'date, 
266fp  ilflJi 

07R20  A  Radio  Jourf^  1i12-194Q  by  Rusi  J7et- 
■olfr  ItSK  KC"  A  rawTifirftifti  tup  ihnxij^  iirtic  Ea3>  w 
rtj^  itnd  mlamifltive,  ediii:]atiQn4l  andenteftatninf.  A  tnip 
dtM  n  mtmtxy  lane  id  ilic  early  dxn  of  t*dio  17,99 

1  [RFt  ^  Tlw  "Top  Se«*et"  Regstry  o*  US  Govftov 
mem  R8ilk>  Frequencies  (7lh  EdJ  fri  Tom  Kunui 
K2AES  This  scanner  dmsdor^  h**  heconK  the  tUodicd 
nftrsitLr  ^lOux^  for  frcqiiniLy'  and  odier  unptirUflt  inkr^ 
nUMfl  Tdaliqg  m  die  OMmiEUtirMiaBs  o^  fcdtraJ  afeo 
23lo47Dlftb  SI9.95 


I IF57  Fetrell's  Confidential  Ffeqtiency  Uil 
f§ml  if  A^G.  H^iign  All  tra|uefKic^  rrwn  4NiHjf 
^MHz  covcTiag  !ili^,  rmhassv .  aszsy^  Volnet,  Tmerpdi 
■BBberu  AitFoiq  OtoeTwo.  moce  iTfrpp.  tll^ 


1 1SR97  Matronal  Dfrecfory  of  Sifrvb^t  RhUo 
QMiAC^  hy  Tmm  jjiriff/  KlAES  Hamh  4ml  iortciv 
nefeiewc  gurdeloliigh  imefehii  irrnirmmi4aiHin^  innuen 
cie>  required  by  wn  ^v^  isis  luc^yde^  i^hapfcr  ^m  buikEmi 
emcrgrnpy  ccitiniiifliicafion^  iintenna,  s^sttm.ifi  ^,9S 

I  IfiM  1 1  Scanner  Modification  Handbook,  Vol.  1  by 
BUlCrttk  Provides  stfaightfEjnfcdnJ  %k-p  by-stcp  msiruc 
iioim  fill  L'xpsinding  i\v^  opcralinjz  capabditieR  of  VHF 

stiinrtt'i'^.  Filled  with  intere.sling  text,  helpful  ptlotOs.  la- 
bli;^.  ami  ngufe&.  SI7,9S 


1  lEEOb  Guide  to  Embassy  Espiontge  Communk 
^  Tom  Kafitti  KlAES  Csfidid  m^  p^tnn^ 

laf  wockhiidE:  f-r^^a--  jrid  ia](e|edp  ctpi- 
aiM^  ComBiffikMiiin  syilan  and  aoworti .  Etlesuve 
BUtofi-liV'Bttkn  difettQCjr  of  erabeft^  MMtom  is  indud- 
e&  f l«.9S 

i5D4]  1d§2  St>0ftwave  Direciorv  fTDt  »d.)  by  Bob 
€nw  Exiensi^elv  rsvii.td.  sfwf  new  I«w2  Shon*av^  Di 
mctoiy  is  die  coniuinniate  iJl^Ler'i  hiblc  for  the  fird  30 
MH^  of  radio  ^ipr£tnim.  including  yp  to-daii'  and  ,ikCcurat£ 
VLF  infonnation  &\t  well  270  mrormaietin-packed  lod 
illusliaiird  pages  in  convcnicm  814  %.  1 1  form  at  prores^ion- 
ally  hound.  $21.95 

20N093  Vintage  RadJo  IBa?  1929    hy  Mitrf^an  t'. 
MrMahan  Recaptures  the  cxcitcmciil  nf  ll^'  caHy  ilayfi^ 
The  jiuthoriiati  ve  reference  book  Ibr  hislufiiiin^  and  aAkc 
t(>r&.  $8.95 

2UN094  A  Fllckof  the  Switch,  1S3O-19S0  hyMffrnan 
E.  McMahott  Heie^^your  diance  to  recapture  the  thrill  of 
old-timc  radio  and  lelevuion  Briwvsc  ihmug^  ^  thtMuand 

phiTtijs  imd  f^5ein^ing  okt  ads  DtKiiver  the  fj*tt-|CToibLn^ 
hobby  of  radio  ^ottectii^,  and  pgri!Uip%  find  4  {reiiuitc  in 
yiMir  own  anis:  as  cdlar.  t8.95 

20N095  World  Broadcast  Siarkm  A(f(firess  Bodk  bf 
Gerry  L,  DtxurAmusii^yt  Ok  wtkju^  ?J>>i^^4  4U■  iL^zefier 
H(izidred»  ai*  aAfaysie^  fv  ihoftw  vtt  bm^icasi  idiitiaiis. 
SpenaiiodiipB^widihe^iiy  mlonn^HM  lo  lAcrt^kic  yinir 
QSLpetoaiage.  SRM 

071126  Worid  Wide  AeronauiJciE  Communicatiof^ 
by  Maben  E.  ErmHs  This  42  patfc  booi  »»  Jcstpifd  io 
i^Kfai;  aol  aiigmeii  die  f requrncy  ti$Cj^  pubiiywd  in  dte 
Aerooaorical  Conmuoicaijaai  Uaadbooi-HF  Eilirtavi 
Corweiia  induilt  Aircraft  Air  Traflk  Contrd.  AacniU 
Company  Oper^iofu.  Avuriufi  Wealhrr  BfiaadcaiU. 
Acfonauiical  Fli^  T»i§,  Worldwide  Military  Aif 
fwoR,  Aero  Seafdi  &.  Kexvc,  \tKt  Law  Enififeemm. 
NASA  Fligbl  Suppon.  Aero  Temis  &  AbbrevtuiiMis  and 
Aeto  Taokal  Ideiairins.  St.9$ 

I IT99  Scarifier  HodlllcfllkMi  HMdbtwIt  Vol.  2  by 

BiO  Crret  Here  il  k— a.  compamon  t^  Vt4   I .  In  f»cl .  Vol . 

2  b<aa  a  action  ihai  pro^JKks  imprord  apprtiicbes  and 
ufMkied  lecbniqufe;  Tiw  the  mc^di  in  Vol,  I .  There'i  18 
new.  exeiting^  modiifiealionfi  fcr  popular  %iraten  and  is 
fylly  hlluslrnjnj  with  phi'Jtcii^  and  sjch^niq|i[r^,  hif^blv  Jl'- 


MAcd^icp-bv'itcp  instnictHiH  mi  ituM  ith:  ivcngt  hob- 
bfit  cai  do  line  perfckniance  ctihanciA^  n»difi»- 
tncts  Ttiis  ti  an  iQ  nr«  hook  that  has  all  ne*  modii. 
§17.93 

03ROI  Woild  Prets  Servlcet  Freqifervcles 

iJHTTY)  No*  5ih  «liuin  a,  i:\imprchcnijvc  nunua] 
^i^ering  radjutektypc  t«^i  nwtiilvnng^:oniain^  Ai 
informaikifi— aoienoa.  rreeivinj.  lerminttl  units,  pihtt 
three  cxtensiw  ficqucncy  lists .  Covt^nii  fiS  Workf  Piks 
Scni'^iDes breadcastmp  in  Knirlivh  "Thf  Onginal  Press 


VIS  Study  Card^  AdvaiKe  ibe  ca$y  way  witb 

VIS  Study  Cards.  Cunipjc[,  Ifp-io-daie  Ftash 

Cards  v.'ilh  Key  Wijrdii,  Underlined^  Qui?;  on  back. 

Forniutas  worked  otu.  SctieiTialifsi  at  your  finger^ 

lips  Used  .SUCCE.SSrUL,U  Y  by  ages  6  to  S I ! 

NOVICE  VI SO  I        $11.95 

TECH  VISD2         10.9S 

GENERAL  VLW3  9.9S 

ADVANCED  VISW  I5,9S 

EXTRA  VIS05         14,95 

Unze  Code  Progfim*— (Avenable  on  SH' 
disk, }  1  pn  xpciVii^  c  ci-nttplelf  Mudy  jtuidc  vNide  pro- 
grstms  r"nf  bi^h  the  CW  1 2%  Ctmsniodcims  %nd  dae 
[BM  eompatibts.  JFt^dfj^m^  include  ypdaied  pCC 
qucujdfts,  inuhipi^  choice  aojwerv  fortnulai. 
^hemadc  sfmMk^  fi^taim.  and  umulaied  1 VE) 
vastest 

^«  wim      €am\      iris 

TeA  mus:      amm     %u.^ 

^^i^icwptxii     miim      coiio9      ii^M 


IBSfm.  CO>fW  FBM/Commodon  Te^  Na 
Code— Lanze  Code  Prog  ram  cmtaim  ai  tht 
aitfcufUfd  FCC  qv^iorti  ackl  ac^wer^  mt6  m 
ttSiiB^hinnidas,  sclHTnalir^Vnibais,  dL^Krams, 
and  ^^anple  lesl  for  puu^me  iHr  new  T«rhntckn 
NoCodelirmw.  »24.95 

fBM97  Amateur  Radio  f%rt  97  Rules  fin- 
dudes  updaied .  rev  ibcd  Coinri  1  ii.su.m '  \  RuJes .  Sep ' 
lembcr  30,  I9S9J  ^ 'i "  ^^k  L^M  tonipalible  only. 
S9.95 


UHF/VHF/PACKET 


OIA^W  •  Essy-up  Antennas  for  Radio  Listeners 
and  Ham^  by  Edward  .if,  ,\'iiU  l.\k^.  [fj  Itjm  buw  uf 
Ctinatrm/t  hm  ctya.  eajiy-to-cFeci  amoiaas?  fk^v-i^  Att-; 
imnru  will  hetp  you  ttA.50 


01 A  70  •  Pfsctica!  Antenna  Handbook  hy  Imtpb  J. 
Cart  DCiii^.,  tKuildn  nHxkt'y,  ;ind  in.uaJL  ymr  own  anten-' 
na>i  Cjtrr.  a  20'-year  veteran  of  technical  wril- 
\t\g.  has  a  uniijij^  ability  IQ  pntvenl  tfompkl  lechni- 
cat  conceplN  tn  a:n  easv-t(HiinderMand  wav    416  pp 


U^V  1 1  The  Basic  Guide  to  VHF/UHF  Ham  Radio  by 
iutvand  ,M,  AW/  Thi.ii  bftok  provides  a  first  rate  inlrriduiL'- 
t]oritLi]LfcQnihc2.6and  i,23  (TKUerband^  11,%  wdi  tu23. 
3i.and7ntTn  S6.50 

0IP22  The  Packet  Radio  Hafidbook  hyjon^han  L 
Mayv  kHJT '"  ,  an  excellent  piect  of  wmrk  Well  wonh 
reading  fof  badi  the  e:iperwnced  »it4  *he  ww  pftck*;- 
teei  .die dermnii e  guide  to  xmafieur  pocket  cifwrat wn, ' ' 
^  ^u^  n  ^ee^  W IBEL  Qnt*  SISM 


2m0i9  U.S.  Repealer  Mapbook  by  Wiltrnm 
Smith,  \'6MQS  The  Guiik  lnr  rriivebriji^  nid<o  anm- 
leuni  gives  y"«  repealer  frcitutntic-s.  ami  ItVittmns  on 
easv  lu  Fcad  ^late  map.  IraztuileA  all  5Q  sLitcs.  :uuj  2B- 
I200MH7,*9,95. 

03R02  RTTV  Today  by  Uat*  /njffaw  JtJTHi  Only 
iip'ij£>.djai£  R ITY  book  meti^ence  Covers  til  facets  erf 
RTTY.  Most  comprehensive  RTTY  fuidc  e^er  puJj- 
ii^ied.  Fully  dliHlraied  1 12  pBfc»  StJi 


ARRL BOOKS 


^ 


AR199I  ARRL  1992  Handbook  (68m  ed.)  39 
chapters^  f&aluriiig  InlOO  tables,  figiires  and  charts. 
The  mosi  compreJiens^ivt,  well  nrg.inize<E  and  afford- 
Eibfc  ^urc[:  of  airaitcLir  radip  r?fere[|ce  nrialerial,  ]2?2 
pages.  $25.00 

ARIOI^  ARRL  Operating  Manual  Pa-Lkcd  wiih  in- 
fomiBlion  on  how  to  make  the  besi  use  of  your  seation, 
including:  intctfating  hamt  computers,  OSCAR, 
VHF.UHF.conieslins.  $17.00 

AR0I94  Antenna  Coinp@nc9tUfn  Vol.  1  Materials 
on  verticals,  Ljuads^  loops,  ;/agii,  reduced  size  amen- 
nas,  baluM,  Smtiii  Cfiarti,  anlenri'a  polarization,  and 
otkr  imcncsting  iabjects.  SlO.OU 

AR2543  Antenna  Gotnpendlum  Vol,  2  42  papers 

cov«:riiig  verticals,  yigis,  quads,,  multihand  and  broad- 
band  systeiin;^,  antenna  scli'^rtion,  diid  much  more. 
$12.00 

AR2626COfiipanion  Software  for  Antenna  Com- 
pendium VoL  2  5114"  MS-DOS  floppy,  $10.00 

AR048S  WIFS'fi  Antenna  Notebook  by  Dung 
DeMaw  WtFB  Gti  (he  best  perfbrmariice  ous  of  unob- 
trusive wir?  antennae  and  %'eitical5.  Build  tuners  and 
SWRbridgc!i.$W,00 

AR0348  QHP  Notebook  by  Doug  [}€Maw  WfFB 

Prcicnts  const  njcl  tan  prr]jcets  for  tfic  QRP  (jfjeralor, 
from  a  sitiipk  I  watt  L-rystaJ-controlJcd  iransmitlcr  to 
nKire  compl^it  iransceiverdesigns,  i'9.5^ 

AR4I4I  W1F8's  Design  Notebook  by  Oaug 
DeMaw  WIFB  Thbi;  plain  language  hoak  is  filled  v^'jih 
:»tniplc  practical  pnoJex:bs  thEit  can  be  built  luing  rcadily- 
av^iJdbl't;  c:c>ri]pon4:nt^  and  common  hand  lOuL^.  SlO.lK) 

AR22U(J  Antenna  Impedance  Matching  by  Wil- 
fred N.  Car&n  Moat  comprchensi^'e  book  written  on 
using  Smrth  Charts  in  solving  impedance  matching 
prublizms.  $l:S.OO 

ARCM02  Solid  State  Design  Chock  fuJI  of  good, 

W^vil,  infontiaiion,  Lincuit  cli^^ign^i  jinJ  applicj^Eicins.;  dc:- 
^riptiofia  of  teceivcrs,  iransmittcrii^  poU'cr  suppEics^ 
«ind  test  equipment.  $12.00 

AR329a  Companion  Software  for  Weattnitr 
Satellite  Handbook  .S 1 1  A'*  MS  DOS  Fitippy  SlO.ftO 

AR3193  Weather  Satellite  Handbook  (4th  ed.) 
by  Dr.  Ralph  TaggarJ  WBSDQT  Hoi  off  ihc  pre&i" 
Expajided  and  revised  to  reflect  today's  weatber-fax 
gatcHiic  Lechnnlogy.  S20.00 


NEW  STUFF 


AR329T  Now  You're  Talking!:  Discover  the 
World  of  Ham  Radio  Suci.:c!>.sur  lu  the  immen^ly 
popular  Turw  in  the  W(^rfd  with  Ham  Raiiiv.  Covers 
everything  yoii  need  to  Itnow  to  earn  your  firBt  Amateur 
Radio  license.  More  than  a  study  guide,  this  book 
will  help  you  Sfkct  equipnrnini  for  yoijr  ham  radio 
station  and  espEain  iiow  to  set  it  up— ever^' thing  you'll 
need  to  know  tagcE  on  llje-air!  An  ARRL  Ptiblicatiofi- 

si^^.oo    '■-'■  —-■■- ...---...•..  .....-.-..  --.- 

AR3292  Yotrr  Intfoduction  to  Uor^e  Code:  f^r^c- 
tlce  Cassettes  Companion  code  course  lo  New 
You  're  Tatkmgl,  ihss  kit  includes  two  90  minute  eas- 
attte  tapes.  Prepares,  you  for  the  5  WPM  Morse  code 
exam  to  earn  your  Noviese  Uoense  or  add  high-frequen- 
cy worldwiiJ-s  com  rnurtitat  runs  privlkgeatoyoLif  cudc- 
fnct  Technician  Itcenjie,  SIO^OO 

AR0437  ARRL  Repeater  Directory  1SS2-t993 
Over  19,000  listings  with  tJigipeaters,  bandpian*;. 
Cress  {PL'^}  tone  chan,  CompiJaliun  cjf  Inequenrcy 
coordinators,  ARRLspecia]  service  clubs,  and  beacon 
listings  frtim  HMH?  t(.>24<jH7  Se.OO 

ARI033  The  DXCC  Companion  fry  Jim  Keammn 
fiRI&  spells  out  in  simple,  straightforward  terms  what 
yo*j  need  lo  be  a  successfuJ  DXcr ,  S^.OO 

AR1250  L09  Book-Spsra]  $3,50 

A  KAMI  Interference  Handbook  Written  from  an 

RFI  sleuth's  perspective.  Hi^i  eupcricncc  in  solving  in- 

icrfcrtrtceproblcpnii.  $12.00 

AR2]^1  Data  Book  V:tEuable  aid  to  the  R^  design 
engii^eer,  technic  Ean ,  radio  amateur,  and  cspcrimenter, 
Commorhly  used  tables  ^  charts,  find  those  hard-to-rft- 
BKiflber  formulas.  %12M 

AR2^60  Transmission  Line  Transformers  (2nd 
ed.)  by  Dr,  Jerry  Smck  W2FMI  Practical  designs  and 
specific  infynnation  On  construction  technique);  and 
sourues  of  material.  More  designs  for  antenna  tuners, 
hybrids,  and  for  the  VHP  and  UHF  hands,  272  pp, 

ARD4!0Yagi  Antenna  Design  OrigiTially  published 
M  a  series  in  i^fjw  Rfidif) ,  puiijihed  andtJipandied  by  Dr. 
Lawson.  $15.  IH} 

AR2E7]  HJnIs  and  Kinks  Find  the  answer  tD  that 
tricky  problem,  Ideas  tor  iifitting  up  your  gear  ftH-r 
comfortable  ^  efficient  ope  ration.  $K.OO 

AR3]&?  QRP  Classics  Collection  of  articfes  front 
h&l  15  yean  uf  ARRL  pub]ieaiionfe  on  building  receiv- 
ers, transmitters,  transceiver^  accessories,  288  pp. 
$12.00 


ARRL  License  Manuals  Ail  the  theory  you  need  to 
pass  your  test,  Conipletc  FCC  queaiinn  pools  ivifh  an- 
swer&. 


AR2S7S  T«thnlclaiii  Class 
AR23^1  General  Class 
AR0I66  Advanced  Class 
AR239JE)clraClasa. 


$6.00 
$6.00 
$6.00 
$8.00 


AR3I^5  The  Satellite  Ex perim enter  s  Hand- 
book, (and  Fd.)  by  Mariin  l^avidoff  K2UBC 
Expanded  iind  revised,  thi&  2nd  edition  of  '"Tlte  Satd- 
iiie  Fjs,perimenter'fl  Handbook"  is  your  guide  to  tising 
artrf  designing  satellites,  focusing  m  those  built  by 
snd  far  the  intemalipjia]  radio  amateur  community', 
S20.00 

AKQ477  Low  Band  Dxing  Ho^'  to  meet  the  chal- 
lenges of  the  different  fomns  of  160,  80,  ajid  40  meter 
propagation  with  effective  antennas,  equtpment,  and 
operating  strategies.  $10.00 

AR2456  FCC  RtJie  Book  (fith  ed.)  A  tnust  for  every 

active  radio  amateur.  $9»00 

AR20GO  Your  Gateway  to  Packet  Radio  (2nded.y 
Tells  every tKing  you  need  to  kno^v  aboiJi  this  popular 
new  mode;  how  logei  staned^  equipment  you  need,  and 
more,  $11.00 


CODE  TAPES 


AR2103  Satellite  AnUlOlpgy  The  lateen  Enf£>nnaEEon 

m  OSCARs  9  thraugh  13  as  welj  as  the  RS  satelliteij. 
inforniation  un  the  use  of  digital  mode^,  tracJting  anten- 
nas. RUDAK,  jflicrocomputer,  and  ractrt^.  $5.00 

i\R2f^%  Space  Almanac  hy  Antfuiny  R.  Vartis 
K3Kk'ii  Captures  the  breathtaking  recent  news  from 
space.  Incli^des  information  m  Atnareur  Radio  satel- 
lites, Pimtl  almost  everything  alwiut  man's  trip  to  the 
stari  ^60  pp.  $20.00 

Aimm  Complete  DX'er  {2nd  ed.)  by  Bob  Lacker 
W9KNi  Ejeam  how  lo  hunt  DX  and  obtain  iiard-iO'get 
QSL  cards.  S12.00 

AR2065  ARHL  Antenna  Book  Tlie  new  I6th  edition 

representii  the  be.5l  and  most  highly  regarded  infor- 
mation on  antenna  fundamentalsn  Iraniimission 
tines,  design,  atid  construction  of  wire  antennas.  Over 
700  pages,  over  900  figures.  An  ARRL  Publlication, 
$20.00 

AR3293  Morse  Code:  The  Essential  Language 
hyL  Peter  Carmnjr,  W^DKVhaji  been  exparalcd  and, 
revised  in  its  2fid  editk)fl.  Peier  Carron  details  its  fasci- 
nating history'  as  well  as  sharing  practical  learning  in- 
formation. Reader^  wilj  leam  hf>w  to  handle  di.^re!i.s, 
calls  heard  not  only  on  the  hambatids  but  on  maritinM 
aT>d  aircraft  frequencies.  Copyright  1991,  softcover. 
An  ARRL  Publication.  $6.00 


(Mranswi'f  to  thf  n^t^cotir  hmu-Iia-iia  j',t  ttt  ptake  the  vod^  an  aimplt^  ay  iftini  titai  is 's  a  ntiti-prohi^tn.  He/vwfth  ihe  world's 
Easiest  code  ftiuri* — ieim  of  thiruitimis  vfhiirns  hitve  tfoflen  their  lieefues  fhis  anuizinfi  ncn'  short fUt  way.  It's  fuifitre^ftroff. 
Mosf  peoplf  af^  atfe  ii>  vvkip  fhroush  tfttf  Noiict  t^sj  after  sfn'titfing  iess  tkim  three  ffouri  sflrit  on  (Jeneiis  and  ihe  Sfickhr. 
Peapif  i^Jjfl  ha  i>i'  jfj  cVft  up  tin  inher  c-ode^  riyurKt^.t  find  thi.";  fme  dty^a  ihe  ^ah  in  a  p^'-  Cii»n^  after  ^-aar  Generat?  h  's  about  iinte. 
Use  ike  Back  Breaker  and  you  'R  be  (here  before  y<iu  ktmw  it.  A  ^'eek  shauid  do  it.  ^antin^,  JOwpm  code  at/rwSt  invuriitbty 
af^pfQra  to  cmtse  irrepombfe,  irreversible  penttuiiient  hr^u  d^mnge.  IMrle  Wnyiif  acr-epts  «o  re-jfifmsiiyiiity  whiitewr  for 
anyihinf^  thai  happen.T  to  tfnyse  wht?  are  ffoiish  enouj^h  to  use  the  Cotirasjetnts  20}vprn  tape. 


73T05    '"Genesis"  S5.95 

SM'pm— Thiji  is  the  beginning  tape,  taking  you  through 
the  26  letters,  10  numbers,  and  necessary  punctuation, 
compicle  with  practice  every  step  of  the  way,  The 
ease  of  teaming  gives  confidence  even  to  the  faint  of 
heart. 


7,1TI3     "Back  Brea kef"  _        %5.95 

li+  wpith— Code  groups  ugiiin,  at  a  brisk  E3  +  wpm  so 
you'll  be  really  at  ease  when  you  sit  down  in  front  of  a 
steely -eyed  volunteer  ciamincr  wim  starts  sending  you 
plain  language  code  at  only  13  per,  Youll  need  this 
extrjji  margin  to  overcome  the  i^heer  panic  universal  in 
musttcjt  situations.  You've  come  this  far,  so  don't  get 
code  shy  now! 


73T0«   'The  Stickler"  $5.95 

6+  wpm— Thi5  i:^  the  practice  lupc  for  (hose  vvho  sur- 
vived the  5  wpm  tape,  and  il\  also  the  tape  for  the 
Novice  afid  Technician  lecenscs.  h  is  cotnprised  of  one 
sotid  hour  of  code.  Characters  are  sent  at  E3  wpm  and 
spaced  at  5  wpm,  <^od^  groups  are  entirely  random 
characlers  senj  in  groups  of  five— definitely  not  memo- 
rizdt^ef 

73T20    "Courageoys'^  $S.*5 

20+  wpm— Congratulations r  Okay,  the  challenge  of 
code  is  what's  gotten  you  this  far,  so  don't  quit  now.  Go 
for  the  e.!itra  class  license.  We  send  the  code  faster  than 
20  per.  Ifs  lilce  wearing  lead  weightj^ton  your  fe^  when 

you  run:  You'll  v^'ondcr  why  the  examiner  m  sending  so 
slovn'iv! 


20Nli:>973  Magaztr>e  IfXlex  1960-1^0 

A  compicle  indei:  to  every  article  published  in  7J 
Magazine  ihrttugh  t990.  Eleven  major  categories, 
funher  subdivided  into  25  individual  subject  areas, 
provides  easy  aicce,'i3  to  thousands  of  articles,  and  a 
wealth  of  technical  information.  BonkSlS.OO 
IBE^  Mftware  (spft;ify  type)  $20.WI 

2ON1  iO  Product  Reviews  since  1945  contains  an 

index  to  3,4{10  product  reviews  that  have  appeared  in 
QST,  CQ.  HR.  7J,  and  Radcom.  Alphabetically  li.sted 
by  manufat^turer .  Book  $  12 ,95 

aONlOS  The  iasy  Wire  Antenna  Handboolt  by 
iMm  tngrant  K4TWJ  Get  out  your  roll  of  v^ire  antd 
yi>\x7  wire  cutters,  you  are  ready  to  go  with  this  new 
pratlical  and  ea!»y  to  understand  book.  Gives  you  all  of 

the  needed  dimensions  for  a  full  range  of  easy  to  build 
snd  erect  "'sky  wire^."  Covers  aEl  of  ih^  many  types  of 


iBHifis'antcnnas  along  w  ith  a  lot  of  his  antenna  secrets  arrf 
*"how  to  do  '  helpiv.  $9.50 

2ON021  No  Code  Ham  Radio  Education  Package 

Computer  software  package.  Clear,  concise,  and  ea.sy 
to  urHfc:r:itand.  This  packag.e  includes  computer  aided 
instruction  software  (IBM  compatible),  200  page  Ham 
Radio  Handbook,  and  complete  FCC  Pan  ^7  Amateur 
Radio  rules  and  regulations  No  prior  knowledge  of 
elect  ran  ics  is  needed  $2S.$S 

20N022  Ham  Operator  Education  Package  Com- 
puter software  contains  Hve  lUM  coEnpatible discs  with 
all  questions  for  all  license  cEas^es,  plus  "Morse 
Academy"  code  teaching  software  thai  takes  you  from 
0-20  wpm,  EtTortEessand  uncomplicated,  everything  is 
dorte  frome^sy  to  understand  menus-.  Reviu^'  all  tJucS- 
tions.  print  out  sample  tests  or  take  exams  administered 
right  al  the  computer  keyboard.  $2B^'95 


BOOKS  FOR  BEGINNERS 


2ONOIS  Technlciadn  Oless  License  Manuals  New 
No-Code  by  Gordnn  West  This  b[]ok  will  cover 

everythuig  you  need  to  become  a  Technician  Class 
Ham.  Every  ejiact  question  and  answer  on  the  esamina 
lions  ts  found  in  thi&  one  book  covering  element  2  and 
element  'hk  question  p<wls,  Gordon  West  tells  you  the 
right  answer  and  then  cxp^aitis  in  detail  why  the  answer 
is  correct.  Fully  illustrated  teM,  frequency  chart  show- 
ing ptivjlepes,  lis!  of  examiners  and  an  FCC  Form  610 
appNcation.  $9.95 

2ON092  The  Wonderful  World  of  Ham  Radio  by 

Riehard  Skoliiik,  KB4LCS  This,  btxjk  addresas  the 
plea  (hat  something  simple,  clear,  and  fun  be  written  to 
intrcxJuce  ycHJng  people  to  amateur  radio.  Pick-up  one 
for  the  new  ham  in  your  titc,  $7.95 

20NIDO  Electronics  Build  and  Learn  {2nd  edi- 
Ht3n)  by  KA  /'eyr/o/i^  combines  theory  and  practice  so 
that  you  can  'Eeam  by  doing.'  Full  const  ruction  details 
of  a  circuit  dcmonstnatar  unit  thitt  is  used  in  subsequent 
ehapters  to  imroduce  cotnmon  electronic  componentB 
Deseritjqfi  how  these  components  arc  built  up  into  use- 


ful circuits,  oscillators,  multivibrator;^,  bistablesi.  and 
logic  circuits.  I2!j  pp.^  IS  phot™,  72  line  drawings. 
$t2.50 

ZOND^^  Digital  Electronics  Proiect&  for  Begin- 
nefS  by  Ow^h  Bishop  c(sntain^  1 2  digital  electronics 

pnijecLs  tuiuble  for  ihe  beginner  to  build  with  the  mini- 
mu  rn  of  equ  ipment .  1 2K  pp. ,  56  line  drawings .  $  1 2.50 

AR2073  Novice  Antenna  riotebook  A  beginners 
guide  to  easy  and  effective  antennas  and  tuners  you  can 
tmild.  $8.00  An  ARRL  Publication, 

AR2^!  WiFB's  Help  for  New  Ham&  by  Dottg 
DeMaw  WlfS  Complete  for  the  newcomer  Put  to- 
gether a  station  and  get  on  the  air.  $10.00  An  ARRL 

Publication- 

AR22*6  First  Steps  in  Radio  *>■  Doug  ihMaw 
WIFE  Series  of  QS7  articles.  Sec  i:omponents  asscm- 
bied  into  practical  circuits  and  how  the  circuits  make  up 
your  radio  gear.  $5.00  An  ARRL  Publication* 
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David  Cassidy  NIGPH 


Iff  It  Ain't  Broke... 

The  AFIRL  at>6  F#ed  Maia  W5YI  haro. 
fiOr  reasofis  we  will  try  to  fathom,  decided 
10  iiTL  something  that  Isn't  broken- Novice 
licensing.  This  is  business  as  usual  for  the 
ARRL  in  their  goal  of  total  dictatorship 
over  American  amateur  radio,  but  I 
haven't  a  clue  what  deal  W5YI  was  prom- 
ised in  order  to  Qarner  his  support  for  this 
absolutely  unnecessary  and  regressive 
proposal. 

Tens  of  mousands  o(  hams,  including 
yours  truty.  were  intrcxluced  to  amateur 
radio  through  the  current  form  of  Novice 
!estir>g  In  nty  case,  it  was  a  high  school 
amateur  radio  club.  I  attended  after- 
school  lichen se  classes  for  a  couple  of 
weeks^  and  when  the  club  advisor  thought 
we  were  ready,  he  and  another  ham- 
teacher  admin isiefed  the  Movice  exam  to 
us.  No  trips  to  the  FCC  office  in  Boston 
(this  was  pre-VEC  days),  no  unfamiliar 
surroundings  or  strange  and  different 
sounding  Morse  code  test.  My  "elmer" 
guided  me  through  the  learning  process, 
a  nd  h  e  h  ad  the  reward  of  seei  ng  his  efforts 
result  in  many  proud  young  Novices. 

The  Af^RL  and  W5YI  would  like  to 
change  alJ  that.  They  have  proposed  to  tt>e 
FCC  that  all  Novice  testing  be  incorporat- 
ed under  the  VEC  program,  and  we  must 
lei  the  FCC  know  in  no  urK^ertam  terrns 
thai  the  amateur  radio  population  sees 
this  for  what  it  is:  anothef  blataiit  and  self- 
serving  power  grab. 

The  ARRL  and  W5YI  olfer  that  their piip- 
posal  would  cut  down  on  incorrect  Novtce 
license  applications,  thereby  saving  ihe 
FCC  the  time  and  expense  of  processing 
these  forms.  Boy  doesn't  that  sound 
peachy?  All  they  want  to  do  is  help  out  the 
FCC^  thereby  saving  time  and  money. 
How  could  anyone  disagree  with  that? 

Who  said  there  was  an  unusually  large 
amount  of  time  and  money  being  spent  to 
deal  with  faulty  Novice  e^cams?  Where  i$ 
the  research  to  back  up  the  claim  that  this 
Is  a  problem?  If  1t>ere  is  a  problem,  why 
hasn't  Ihe  FCC  ever  mentior^ed  it? 

For  sure,  a  cefiain  number  of  Novice 
exams  are  tXHind  to  be  submitted  wrth  ex- 
amii>er  errors.  Does  the  number  of  exam- 
iner emjfs  justify  eltminal-irig  a  prograjn 
that  has  been  instrumeniaJ  m  geoily  intro- 
ducing two  generations  ol  young  people 
(rKit  to  m«ntk>n  the  thousands  of  older 
hams}  to  amateur  radio?  The  Novice  test 
and  license  application  is  not  quantum 
physics.  It  doesn't  take  a  rocket  scientist 
to  correctiy  administer  and  submit  a 
Novice  exam.  Could  clearer  instructions 
lake  care  of  the  problem  (if  one  does  exist) 
of  ex  a  miner  mistakes? 

Another  reason  given  for  adopting  this 
proposal  is  to  cut  down  on  Iraudulent 
Novice  testing,  I  wasn't  aware  that  there 
was  any  great  amount  ol  Novice  testing 
fraud.  Boy.  I'm  sure  glad  the  ARRL  and 
W5YI.  who  obviously  consider  themselves 
more  fiofiest  than  yo*i  or  me,  are  going  to 
save  us  fro^  it^  fioafds  of  inegaJly  tested 
Novices,  Oh  .  you  mean  you  weren't 
aware  ot  the  thousands  of  Iraudutent 
Novice  licenses  granted  every  year?  Gee, 

now  that  you  mention  It,  this  is  the  first  IVe 
heard  of  it,  too.  (Let  us  not  forget  that  the 
only  testing  fraud  In  recent  in  memory  was 


perpetrated  by  duly  authonzed  VEs.) 

if  no  problem  exists,  then  i\  loilows  that 
the  ARRL  and  WSYJ  must  have  some  oth- 
er motive  behind  this  nonsense.  I  haven't 
a  clue  why  W&YI  would  support  [his  pro- 
posal, unless  it  s  pan  of  some  deal  that  is 
yet  to  be  disclosed  between  Mala  and  the 
ARRL,  I  admit  ihat  this  is  pure  speculation 
on  my  part,  but  I  can  think  of  no  other 
reason  why  an  otherwise  inleliigent  guy 
like  Fred  Maia  would  back  such  an  idiotic 
proposal. 

The  ARRL's  riKitives  are  more  appar- 
ent. They  are  the  same  motives  thai  guid- 
ed the  ARRL  whert  ttiey  warned  to  control 
aK  licensing  tiy  being  the  onty  authorized 
VEC  (luckfly.  the  FCC  kept  thai  from  hap- 
porting).  They  are  the  same  nrwiives  tfjat 
made  the  ARBL  suggest  thai  they  handle 
all  special  callsign  allocation.  Whien  the 
FCC  said  they  wouldn't  mind  having  a  pro- 
gram like  the  VEC  system  handle  special 
callsign  requests,  but  that  the  ARRL  was 
not  going  to  get  a  monopoly,  the  League 
backed  off  and  made  the  FCC  look  like  the 
bad  guys.  Once  again  Fast  fall,  the  ARRL's 
motives  became  clear  whan—without  no- 
lilying  Itieir  members,  or  the  entire  popula- 
t  ion  of  America  n  hams  t  h  ey  say  I  hey  repre- 
sent—they had  wording  added  to  an  FCC 
lunding  bilMhai  would  give  them  exclusive 
power  10  assign  special  cansigns  to  radio 
clubs.  {CoinckJentalty.  it  was  WSVf  who 
biew  the  whistte  on  the  ARRL's  sneaki- 
ness^  Mmmm . . .  that  mighi  ^ead  some  to 
wonder  if  we  ii  t>e  seeing  a  joint  ARRU 
W5YI  caiistgri  allocation  proposal  In  the 
near  fuiyre,) 

Can  anyone  questior*  what  the  ARRL's 
pnme  objective  is  in  proposmg  to  get 
Novice  testing  out  of  the  hands  of  your 
average  ham?  Don't  you  see  a  pattern 
here,  folks?  For  the  tasi  25  yearSt  the 
ARRL  has  consistently  and  systematically 
fried  lo  become  the  sole  governing  and 
regulatory  authority  for  American  amateur 
radio  tf  the  ARRL  was  capable  of  acting  in 
Ihe  interests  of  amateur  radio.  I*d  be  the 
Tirsi  tn  line  to  give  them  more  power  and 
fruifiofity  But  the  League  has  proven  time 
again,  by  their  own  actions,  that  they 
not  concerned  as  much  with  the  hobby 
ot  amateur  radio  and  tt\e  oorKerns  of  the 
avefage  ham  as  they  are  wiih  their  own 
self-serving  agenda  and  seif^perpetua- 
tion. 

I  urge  you  to  write  lo  tfie  FCC  in  Wash- 
ington and  voice  your  opposition  to  this 
proposal.  WhlleyouYeatit,  why  nOldrop  a 
line  to  the  boys  in  Newington  and  lei  them 
know  Ihat  the  majority  of  American  hams 
are  happy  with  the  way  the  Novice  license 
tesi  IS  administered. 

Instead  of  creating  a  transparently 
obvious  paper  tiger  out  of  Novice  test- 
ing, wily  doesn't  the  ARBL  spend  some 
of  its  sizeable  bank  account  to  help 
educate  itie  country — especially  young- 
sters— on  whiat  amateur  radio  is,  fiow 
much  fun  il  is.  and  how  to  get  invoh^ed? ! 
Until  they  do.  the  major ity  ol  hams  in 
tJils  country  wont  tiave  anything  to  do 
wfiflh  thefn. 

This  Nov>ce  testing  proposal  is  just  an- 
other piece  in  a  long  line  of  evidence  that 
shows  the  ARRL  is  more  concerned  with 
what  is  good  for  the  ARRL  than  with  what 
is  good  lor  amateur  radio. 
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In  generate  you  can  expect  July  to  be 
H  month  of  reasonably  good  conditions 
on  the  HF  bands,  with  minor  distur- 
bances centered  around  the  9th,  1 7th, 
22nd  and  2Sth . ,  .  teading  to  Fair  or 
Good-to-FaIr  conditions.  You  can  ex- 
pect considerable  short-skip  opportu- 
nities during  the  daytime  hours  on 
bands  between  20  and  10  meters .  OX 
this  monih  wrll  experience  Ihe  usual 
summertime  slump,  atthough  most  HF 
DX  bends  will  be  open  during 
daylight  hours,  and  usually  un- 
tjt  dark,  with  the  highest  fre- 
quencies dying  first,  fbtkiwed 
by  20  meters  fast.  Then,  dunng 
hours  of  darkness,  the  bands 
between  1 60  and  30  meters  will 
tend  to  come  alive.  The  "top" 
band  (160  meters)  wiil  b«  best 
between  local  midnight  and  B 
a.m.  for  DX  contacts  and  con- 
tacts around  the  U.S.A.  Eighty. 
40  and  30  meters  wilt  be  best  in 
evening  ar>d  earty  morning 
hours.  Notice  that  we  don't  an* 
ticipate  any  "Poor"  K>ndttions 
in  July.  Thunderstoims.  typical 
of  July ^  witl  cause  considerable 
craslvstatic  mterferertce  on  the 
bands  below  20  meters .  . . 
son>B  of  which  will  be  unstable 
during  stormy  periods.  You 
can  expect  thunderstonn  QRN 
to  block  out  signais  when  the 
storms  are  located  between 
your  QTH  and  that  of  the  sta- 
tion you  are  trying  to  work. 

"Sporadic  E"  propagation 
via  'Hoating"  ion  clouds  in  the 
E-layer  of  the  ionosphere  wilt 
provide  extremely  strong  sig- 
nals from  time  to  time  during 
the  month  on  the  frequencies 
between  atxiut  20  meters  and 
10  meters,  possibly  even  6 
meter  openings.  .  .on  some 
Good  days  during  the  month. 
Sporadic  E  results  in  contacts 
ot  up  to  1 .000  miles  or  so.  and 
is  characterized  by  signals  that 
last  from  a  few  minutes  to 


Mm  Gray  WIXU 


much  as  iialf  an  hour  or  so,  with  almost 
Instantaneoys  fade^sut. 

Watch  the  charts  for  the  best  limes, 
bands  and  dire<^tions  for  your  DX  ef- 
forts,  and  also  look  for  WWV  reports  on 
current  conditions  and  trends  at  13 
mirtutes  after  any  hour.  July  should  be 
a  Good  month  in  Gene rahas  summer- 
time conditions  go-but  of  course  can't 
be  compared  with  spring  end  fall  cond^ 
tions.  Enjoy  this  generalty  quiet  and 
uneventful  month  for  portable  and  mo- 
bile operatiDn,  too  It's  a  winner. 
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Rear  Faoel:  Seldom  used  controls  are  located 
on  rear  panel  blowing  clean  unci  uttered  front 
patii!!  design, 


Aatenaa  'Hmer:  High  speed  with  3^  nieniories 

automatically  sior^  most  recent  antenna  match- 
ing settings  for  instant  recail  while  changing 
opcraiing  frequeudes. 


Mobile  Installatiort:  The  compact  design  iind 
built-in  antenn;!  luner  makes  the  fT-890  a  great 
mobile  companion,  using  the  op tionai  nauunting 
brackei  kit  (MMB-2y), 

Superior  Performance 

The  FT-890  is  an  extraordinar}  achieve  mem. 
featuring  DLT  (Digital  Linear-phase  Tuning)  for 
silky  smooth  tuning.  Including  the  advanced  RF 
Front  End  design  of  the  FT-IOOO  for  superior 
receiving  performance.  Compare  the  advantages 
for  yourself,  it's  ready  to  go  when  you  are!  Call 
your  nearest  Yaesii  dealer  for  one  of  the  best 
DX-pedition  radios  ever. 


Performance  without  compromise, 

S|?eciftcatiofis  ^ubiect  To  c^iange  wittiout  r>otk». 

Sf3«ailicstk3fisguaranTe&d  only  iMrtlhtfi  atnatejf  barKfs^. 

On«  ^Vlrar  IJmile<]  Warranty  on  all  Amateur  ProdtM^ts. 
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Cooling    Coding 
Fan          Motor 
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Antenna  Hmer  Ural 

DFCS  (Duct  Flow  Cooling  System):  This  unique 
system  allows  100%  duly  cycle  on  FM  and  RTTY 
for  up  to  30  minutes  of  continuous  transmission. 


Ibilto  &  Matcbing  Pdwer  Supply;  The  FT-890 

is  ideal  for  home,  mobile  or  field  ust^  with  the 
optional  power  supply.  Significanih  smaller  and 
lighter  than  competing  units. 

C?  1992  YAESU.  17210  Edwards  Road,  Cemto?.  CA  90701 
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TH-28A;rK-48A 


Duaf  receive  with  ^ngte  band  HT 

TH-28A  '  RX  11S-173.995  WIHz  (mifn)  43a4<3J9S  (sut>) 

TX  144^147.995  MHz 

TH48A  -  RX  438449.995  MHz  (main)   1 36-173 J95  (siiti) 

TX  438449  J9SUHZ 

▼  TH-2aA!2.5W,TH-48A:2W.  Both  moctels 
5W  output  with  PB-14,  PB-17.  or  axt  12VDC 

40  Full  function  memory  channels,  expandable 
tO-240  with  optional  ME-1 


m 


TH-78 

'  Dual  frequency  feoeive  in  any  combination. 
VHF+UHF.  or  VHF+VHi'ror  UHF+UHF 


T  RX  118-173-995  MHz.  438-443:995  MHz 
TX  144-147.995  ^Hz.  438449.995  Mh 

■  VHF  2,5W.  UHF  2W.  or  5W  output 
^  Both  PB-14.  PB'17.  or  ext  12VDC 


?50Fu; 


EliVJ^I] 


lion  memory  channel,  expandable 


Y  FufI  duplex  cross-MM  (teiephone-styfe)  operation 


a 


Additional  Features:  ^^^^ 
TH-28A/TH-48A/TH-78A      ^-^^ 

^  Alpha  numeric  memory  channel  display. 
""'^■^Sgecify  memories  by  call  sign.  name,  etc* 

^  AlphaTmjjmric  message  paging 

^  CTCSS  Enco^e/Decode  burlt-m 

^  Ten  15  dfgil  DTMF  aiftedia!  memories, 
A3X.D/.*  can  also  be  mefTttwized 

^  Direct  keyboard  or  rotary  knob  frequeACj'  entry 

^  Remote  control  speaker  microphone  ■  SM-33  t^Rtional) 

^  Clock/Timer  with  afarm  ^^ 


$MC'33  Speaker 
Microphone  with  purchase! 

A  $49.  ^^  retail  value.        A 
See  your  Ketmood  dealer  % 

for  details. 


By  WOOD  U.S  A  CORPOflATlON.  Com  miiTiiT:^]!  arts  anJ  T^il  Eqmpmerrt  GrgLp.  P,0  Bopi  22745. 22QTtJ)t>Tnjr5{|ufl|  Sired,  long  Beach,  CA  90601-5745 
lEl^WOP' ELECTROMICS  CAMADA,  5070  Kestrel  fload.  Wisst.sfvauga,  Onmno.  Canatfa  15T  1  SB  ^"^-^     ' 

ModifiaijSrT&ti^^lARS  and  CAP  ope^almn  ^p.m\\^  r?nii5r«?rt    K&nwood  (n^it^  or  i*)^cn??{l^  al)  ^nscKtiiaijons.  GoTTiacfT^^d^alet  1of  a  ct^mpleTe  itstmu  al 
specilicaJiefis  aiill-4!;£^&^^ofifl5    Spec^f^c^lo^^s  3f«  &ubjsci  to  clT3r.gft  v/fTfiOb1  notice    Cnr^i^!>f i;  spru'ir.e^an^flJs  arfl  ay|%tjle  for  all  K^nyjood  liansciaivei^ 
antf  most 3CCKSori{i£"Sl|i5 year ■^rrantv  «r(tfittU  SA  Dil^^^    \    '  -  .  "^  ^^-^^ 
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Pac&s^tt&f  in  Amateur  Radio 


